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12.  MASTER  RESOLUTION  TASK 


The  Master  Resolution  Task  utilizes  the  aircraft  pair  output 
data  of  the  ATARS  Detect  Task  to  manage  encounters  and  determine 
resolution  advisories.  Its  functions  are: 

1.  Cause  resolution  advisories  to  be  issued  when  two 
requests  for  resolution  advisories  on  any  three 
consecutive  scans  have  been  generated  by  the  detection 
logic  or  issue  resolution  advisories  immediately  when 
the  detection  logic  has  determined  that  a  maneuvering 
aircraft  is  a  threat. 

2.  Select  the  appropriate  positive  or  negative  resolution 
advisories  for  the  pair  using  the  Resolution 
Advisories  Evaluation  Routine  (RAER).  If  existing 
resolution  advisories  prevent  the  selection  of 
resolution  advisories  for  this  pair,  attempt 
resolution  later  in  the  scan. 

3.  Recalculate  resolution  advisories  if  the  advisories 
selected  on  the  previous  scan  are  incompatible  with 
advisories  selected  by  another  source  (a  remote  ATARS 
site  or  BCAS).  Incompatibility  could  occur  if  two  or 
more  sources  are  selecting  advisories  on  the  same 
scan,  and  the  sources  do  not  have  the  capability  of 
communicating  with  each  other. 

4.  Calculate  double  dimension  resolution  advisories  if 
either  maneuvering  aircraft's  turn  status  changes  so 
as  to  be  counterproductive  to  the  horizontal 
resolution  advisory  selected.  Recalculate  resolution 
advisories  if  the  relative  vertical  velocity  of  the 
pair  changes  so  as  to  indicate  that  the  selected 
vertical  resolution  advisories  are  ineffective.  Check 
for  these  conditions  for  two  scans  after  resolution 
advisories  are  Initially  chosen  or  modified. 

5.  Select  a  resolution  advisory  for  a  controlled  aircraft 
in  conflict  with  an  uncontrolled  aircraft  when  the 
detection  logic  determines  that  the  resolution 
advisory  to  the  uncontrolled  aircraft  is  not  providing 
sufficient  separation.  Select  a  resolution  advisory 
for  a  controlled  aircraft  whenever  there  is  a 
multi-aircraft  conflict  regardless  of  the  detection 
logic's  determination  of  the  necessity  for  a 
resolution  advisory  to  the  controlled  aircraft. 


6.  Monitor  the  change  in  the  resolution  dimension  miss 
distance  and  transition  resolution  advisories  between 
positive  and  negative  as  the  projected  separation  of  the 
encounter  changes. 

7.  Monitor  the  response  of  aircraft  to  ATARS  positive 
single  dimension  resolution  advisories  and,  if 
necessary,  issue  additional  resolution  advisories  in  the 
event  of  apparent  non-response,  as  evidenced  by  a 
diminishing  miss  distance  in  the  resolution  dimension. 

12.1  Overview 


Table  12-1  is  a  high-level  description  of  the  major  functions 
performed  by  the  Master  Resolution  Task.  The  basic  strategy  of 
the  task  is  to  select  resolution  advisories  for  each  conflict 
pair  based  on  the  status  of  all  aircraft  in  a  conflict  cluster 
(as  given  in  the  Conflict  Table).  These  advisories  are  recorded 
in  the  Fair  Record  and  the  effective  resolution  advisory  is 
placed  in  each  aircraft's  Conflict  Table  Entry. 

The  resolution  advisories  in  the  Pair  Record  may  be  thought  of 
as  representing  the  desired  resolution  advisories  for  this 
pair.  All  of  the  desired  resolution  advisories  for  an  aircraft 
are  examined  and  the  most  severe  resolution  advisory  in  each 
dimension  becomes  the  effective  resolution  advisory  in  that 
dimension  in  the  Conflict  Table  Entry.  As  pairs  go  in  and  out 
of  conflict,  the  effective  resolution  advisory  for  an  aircraft 
may  change  severity  (positive/negative)  and/or  dimension 
(vertical/horizontal) . 

Because  the  resolution  logic  Interacts  extensively  with  the 
Conflict  Table  and  Pair  Records,  these  data  structures  are 
discussed  next.  They  are  defined  in  pseudocode  Section  3.5. 

12.2  Conflict  Table  and  Pair  Record  Data  Structures 


There  are  two  types  of  data  required  by  the  Master  Resolution 
Task  for  management  of  ATARS  resolutions: 

1.  Inherently  pairwise  information,  such  as  time  at  which 
resolution  advisories  were  initiated  or  miss  distance  on 
previous  scan 

2.  Multi-aircraft  information  concerning  the  entire  cluster 
of  conflicting  aircraft 


12-2 


TABLE  12-1 


MAJOR  FUNCTIONS  PERFORMED  BY  THE 
MASTER  RESOLUTION  TASK 


Master  Resolution  Task 


1.  Own  ATARS  site  resolution  responsibility 

•  Other  ATARS  sites'  resolution  advisories  adequacy 
test 

2.  Initial  resolution  advisory  selection 

•  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

delay  resolution 

3.  Recalculate  advisories  if  previous  advisories  are 
incompatible  with  advisories  from  another  source 

•  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

delay  resolution 

4.  Recalculate  advisories  If  the  conflict  geometry  has 
changed  detrimentally 

•  Resolution  Advisories  Evaluation  Routine 

If  unable  to  select  advisories, 
continue  present  advisories 

5.  Positive/negative  resolution  advisory  transition 

•  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

continue  present  advisories 

•  Vertical  speed  limit  advisory  evaluation 
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TABLE  12-1 
(Concluded) 


6.  Controlled  aircraft  resolution  advisory 
addition  in  controlled/uncontrolled  pair 

•  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

continue  present  advisories 

7.  Recalculate  advisories  if  aircraft  non-response  is 
detected 

e  Resolution  Advisories  Evaluation  Routine 

-  If  unable  to  select  advisories, 

continue  present  advisories 

8.  Resolution  advisory  posting  to  Pair  Record  and  Conflict 
Table  Entries 
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Each  aircraft  involved  in  a  conflict  has  a  pointer,  CTPTR,  in 
its  system  State  Vector  pointing  to  the  head  of  a  Conflict 
Table.  The  Conflict  Table  Head  consists  of  the  count  of  the 
number  of  aircraft  in  the  cluster,  pointers  to  the  head  of  the 
next  and  previous  Conflict  Tables  in  the  linked  list  of  Conflict 
Tables,  a  flag  that  indicates  whether  any  aircraft  in  this 
Conflict  Table  is  in  an  ATARS  seam,  a  pointer  to  the  list  of  the 
Pair  Records,  and  a  pointer  to  the  first  of  the  Conflict  Table 
Entries. 

The  Conflict  Table  Entries,  one  for  each  aircraft  in  a  conflict, 
make  up  the  body  of  the  Conflict  Table.  The  Conflict  Table 
Entries  are  linked  together  to  permit  easy  insertion  or  deletion 
of  aircraft  (although  the  table  could  be  conceptually  regarded 
as  a  simple  array  of  Conflict  Table  Entries).  The  fields  in 
each  Conflict  Table  Entry  are  used  to  record  information  about 
the  aircraft  in  relation  to  the  conflict  cluster,  to  record  the 
effective  vertical  and  horizontal  resolution  advisories  (VMAN 
and  HMAN)  for  each  aircraft,  and  to  record  the  advisories  being 
displayed  (VMAND  and  HMAND)  after  the  most  recent  scan. 

For  every  aircraft  pair  declared  in  conflict,  a  Pair  Record  is 
created  and  linked  into  the  list  of  Pair  Records  for  this 
Conflict  Table.  The  Pair  Record  contains  information  on  the 
particular  encounter  underway,  the  selected  resolution 
advisories  for  the  pair,  pointers  to  the  Conflict  Table  Entries 
of  the  aircraft  involved  and  the  identification  of  the  ATARS 
function  controlling  the  resolution  of  that  pairwise  conflict  or 
an  indication  of  BCAS  control. 

A  Pair  Record  is  also  created  when  an  aircraft  receives  a 
resolution  advisory  from  BCAS  or  from  a  non-connected  ATARS 
site.  In  this  case,  the  identification  of  the  other  aircraft  is 
set  to  a  dummy  value. 

The  interplay  of  the  Conflict  Table  and  Pair  Records  (as 
discussed  in  the  following  sections)  permits: 

1.  The  selection  of  resolution  advisories  based  on  the 
status  of  the  entire  conflict  cluster  under  the 
multi-aircraft  rules 

2.  The  management  of  modifications  to  resolution  advisories 
due  to  resolution  advisory  transitions  in  severity  and 
dimension 
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The  Pair  Records  and  Conflict  Table  for  a  sample  three-aircraft 
conflict  are  shown  in  Figure  12-1.  Only  a  portion  of  each 
aircraft's  State  Vector  is  shown. 

Both  conflict  pairs  in  the  example  have  one  aircraft,  AC3,  in 
common.  Therefore,  all  three  aircraft  are  placed  in  the  same 
Conflict  Table,  CTl,  which  is  pointed  to  by  each  aircraft's 
State  Vector  Conflict  Table  pointer,  CTPTR.  Each  State  Vector 
also  points  to  its  respective  Conflict  Table  Entry  by  the 
Conflict  Table  Entry  pointer,  CTE.  Since  an  aircraft  may  be  in 
more  than  one  Pair  Record  at  a  time,  there  is  no  pointer  from 
the  State  Vector  directly  to  the  Pair  Records.  However,  the 
list  of  Pair  Records  associated  with  this  Conflict  Table  is 
pointed  to  from  the  Conflict  Table  Head  using  the  pointer 
PLIST.  A  particular  Pair  Record  may  be  pointed  to  from  the 
Conflict  Table  Entry.  A  Pair  Record  that  has  a  horizontal 
resolution  advisory  for  an  aircraft  is  pointed  to  by  the  ACIDH 
field  in  the  Conflict  Table  Entry.  Only  one  Pair  Record  is 
pointed  to  by  ACIDH  (ACIDV).  The  field  MULTH  in  the  Conflict 
Table  Entry  is  a  count  of  the  number  of  Pair  Records  containing 
a  horizontal  resolution  advisory  for  an  aircraft.  A  value  of 
MULTH  ( MU LTV )  greater  than  one  indicates  that  more  than  one 
conflict  pair  is  contributing  to  the  effective  horizontal 
(vertical)  resolution  advisory  for  an  aircraft. 

In  the  example  shown  in  Figure  12-1,  the  first  Pair  Record 
records  information  for  the  conflict  between  ACl  and  AC3.  The 
selected  advisories,  turn  left  (L)  and  turn  right  (R),  are 
recorded  in  the  Pair  Record  and  in  the  Conflict  Table  Entries. 
The  Conflict  Table  Entries  for  ACl  and  AC3  point  to  the  first 
Pair  Record,  PR1,  as  containing  the  horizontal  resolution 
advisories  for  these  two  aircraft. 

The  second  conflict  involves  AC2  and  AC3.  The  selected 
resolution  advisories  climb  (C)  and  descend  (D)  for  this  pair 
are  recorded  in  the  second  Pair  Record,  PR2 ,  and  in  the  Conflict 
Table  Entries  for  AC2  and  AC3. 

The  field  NCON  in  the  Conflict  Table  Entries  is  a  count  of  the 
number  of  conflicts  in  which  an  aircraft  is  involved. 

12.3  Selection  of  Resolution  Advisories  for  a  Conflict  Pair 


The  Master  Resolution  Task  uses  the  output  of  the  Detect  Task  to 
determine  if  resolution  advisories  must  be  calculated  for  a  pair 
of  aircraft.  Master  resolution  may  determine  that  resolution 
advisories  are  not  required,  that  this  is  the  first  time 
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resolution  advisories  are  required  or  that  resolution  advisories 
should  be  recomputed  for  the  pair.  Each  of  these  possibilities 
is  discussed  in  the  following  sections. 

Before  the  Master  Resolution  Task  can  determine  if  resolution 
advisories  are  required  this  scan,  it  must  determine  if  this 
ATARS  site  is  responsible  for  the  pair.  If  the  RAREQ  flag  is 
set  in  the  Encounter  List  entry,  then  own  site  is  responsible. 
However,  if  the  Seam  Pair  Task  has  flagged  this  site  as 
provisionially  responsible,  then  master  resolution  examines  the 
resolution  advisories  being  given  to  the  DABS  aircraft  in  the 
pair  from  other,  higher-priority  ATARS  sites.  If  those 
advisories  are  determined  to  be  adequate  to  resolve  the 
conflict,  then  own  site  is  not  responsible  for  the  pair.  If 
they  are  determined  not  adequate,  then  own  site  takes 
responsibility  for  the  pair. 

12.3.1  Initiation  of  Resolution  Advisories 


Because  ATARS  decisions  are  based  on  tracked  information  which 
is  subject  to  random  fluctuations  from  scan  to  scan,  it  is 
desirable  to  incorporate  logic  to  reduce  false  alarms  when 
dealing  with  resolution  advisories.  Incorporating  a  rule  which 
requires  the  conditions  for  issuing  resolution  advisories  to  be 
satisfied  on  two  consecutive  scans  normally  could  prevent 
unnecessary  resolution  advisories  because  of  errors  on  a  single 
scan.  But  this  rule  can  also  lead  to  late  alarms.  If  on  one 
scan  the  calculations  require  resolution  advisories,  but  on  the 
second  scan  they  do  not  (because  of  random  errors)  when  they 
should,  then  it  would  require  two  additional  scans  to  fully 
declare  the  conflict,  and  a  late  resolution  would  occur.  To 
alleviate  this  problem,  a  rule  is  implemented  which  will  issue 
resolution  advisories  if  the  Detect  Task  requires  resolution 
advisories  on  any  two  of  three  consecutive  scans. 

This  two-out-of-three  rule  is  implemented  through  the  use  of  a 
conflict  control  variable,  POSCMD.  When  a  request  for 
resolution  advisories  is  generated  for  a  given  pair,  a  Pair 
Record  is  created  and  POSCMD  is  initialized.  POSCMD  is  then 
updated  according  to  the  transition  logic  in  Table  12-2.  POSCMD 
is  updated  on  each  scan  that  the  Master  Resolution  Task  is 
called  for  a  conflict  pair,  until  POSCMD  reaches  a  value 
indicating  that  resolution  advisories  should  be  computed.  The 
maneuvering  target  threat  flag,  MTTFLG,  indicates  an  immediate 
need  for  resolution  advisories.  If  MTTFLG  is  set  (Section  8), 
then  the  normal  transition  sequence  is  bypassed  and  resolution 
advisories  are  calculated  immediately. 
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TABLE  12-2 

POSCMD  TRANSITION  LOGIC 


NEW  VALUE  OF  POSCMD  BASED  ON 

PREVIOUS  POSCMD1  VALUE  OF  FLAGS  FOR  CURRENT  SCAN 


MTTFLG  Flag 

Set 

Not 

set  S 

CMDFLG  Flag  | 

Set 

Not  Set 

Jnotset2 

iRANEC 

iONEHIT 

i 

iNORA  j 

iONEHIT 

$RANEC 

iRANEC 

I 

iONEMIS 

i 

iONEMIS 

$RANEC 

iRANEC 

l 

iNORA 

1POSCMD  takes  on  additional  values  after  resolution  advisories  are 
selected.  See  Appendix  B. 


"iNORA  -  Conflict  detected  on  only  one  out  of  three  scans. 

Resolution  advisories  are  not  needed  for  this  pair, 
pair  may  be  deleted. 


The 


iNOTSET  -  Initial  value,  POSCMD  not  set. 

iONEHIT  -  Conflict  detected  on  one  scan.  Resolution  advisories  not 
yet  necessary. 

iONEMIS  -  Conflict  detected  on  one  scan,  no  conflict  detected  on  the 
next  scan.  Resolution  advisories  not  yet  necessary. 

iRANEC  -  A  conflict  has  been  detected  on  two  out  of  three  scans  or 
the  Immediate  need  for  resolution  advisories  has  been 
detected.  Resolution  advisories  should  be  computed  for  this 
pair. 


I 
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The  Detect  Task  determines  the  need  for  resolution  advisories 
and  sets  the  CMDFLG  and  MTTFLG  accordingly.  The  Seam  Pair  Task, 
evaluates  the  site's  resolution  responsibility  for  the  pair. 

When  no  resolution  is  performed,  Resolution  Deletion  Task  or 
Conflict  Pair  Cleanup  Task  handies  the  updating  of  POSCMD.  If 
POSCMD  reaches  a  state  indicating  no  resolution  advisory  is 
necessary,  the  pair  is  declared  to  be  not  in  conflict  and  the 
Pair  Record  is  deleted  (Section  15).  The  Conflict  Table  Entries 
may  be  deleted  if  the  aircraft  are  in  no  other  conflicts. 

12.3.1.1  Initial  Resolution  Advisory  Selection 


When  master  resolution  first  determines  that  resolution 
advisories  should  be  selected  for  a  pair  of  aircraft  in 
conflict,  it  calls  the  Resolution  Advisories  Evaluation  Routine 
(RAER)  to  select  the  actual  advisories.  Three  parameters  are 
passed  to  the  Resolution  Advisories  Evaluation  Routine  from 
master  resolution  along  with  the  identification  of  the  subject 
conflict  pair.  One  parameter  indicates  whether  single  or  double 
dimension  resolution  advisories  are  desired. 

The  second  parameter  indicates  that  the  Master  Resolution  Task 
is  calling  the  Resolution  Advisories  Evaluation  Routine.  This 
indicates  to  RAER  that  the  complete  resolution  logic  should  be 
performed.  This  is  in  contrast  to  when  RAER  is  called  by  the 
Conflict  Resolution  Data  Task.  These  differences  are  explained 
in  Section  13. 

The  third  parameter  is  passed  indirectly  to  the  Resolution 
Advisories  Evaluation  Routine.  This  is  an  indication  of  whether 
the  controlled  aircraft  is  to  be  maneuvered.  A  resolution 
advisory  is  always  selected  for  an  ATARS-equipped  uncontrolled 
aircraft  in  a  conflict  pair  when  it  is  not  in  a  final  approach 
zone.  If  either  aircraft  is  an  ATARS-equipped  controlled 
aircraft,  a  resolution  advisory  is  selected  for  that  aircraft 
only  if  the  PIFR  flag  In  the  Pair  Record  has  been  set  by  master 
resolution. 

Master  resolution  sets  the  PIFR  flag  in  the  Pair  Record  if  the 
detection  logic  has  indicated  that  any  controlled  aircraft  in 
this  pair  should  receive  resolution  advisories.  The  detection 
logic  indicates  this  by  setting  the  IFRFLG. 

Master  resolution  will  also  set  the  PIFR  flag  if  the  current 
conflict  pair  contains  an  ATARS-equipped  controlled  aircraft  and 
is  part  of  a  multi-aircraft  conflict.  If  an  ATARS-equipped 
aircraft  is  in  a  multi-aircraft  cluster,  it  is  desirable  to 
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actively  maneuver  the  aircraft  in  resolving  the  conflict,  rather 
than  counting  on  two  or  more  other  aircraft  to  resolve  the 
conflict . 


12.3.2  Resolution  Advisory  Change  Logic 


Subsequent  to  the  first  scan  that  resolution  advisories  are 
selected,  the  severity  (positive/negative),  resolution  dimension 
(horizontal/vertical)  and  even  the  number  (single/double 
dimension)  of  resolution  advisories  for  a  conflict  pair  may 
change  from  scan  to  scan.  The  various  conditions  under  which  the 
resolution  advisories  may  change  are  described  in  the  following 
sections. 


12.3.2.1  Recomputation  Because  of  Incompatible  Resolution 
Advisories 


Resolution  advisories  may  be  selected  for  an  aircraft  pair  at 
one  ATARS  site  at  the  same  time  that  resolution  advisories  are 
being  selected  for  one  or  both  of  the  aircraft  by  BCAS  or  by 
another  non-connected  ATARS  site.  If  this  situation  occurs  it 
is  possible  for  the  resolution  advisories  selected  by  the  two 
different  sources  to  be  incompatible.  If  the  resolution 
advisories  from  BCAS  or  the  other  ATARS  site  are  accepted  by  the 
aircraft  before  the  resolution  advisories  from  the  local  site 
are  uplinked,  then  the  advisories  from  the  local  site  will  be 
rejected  by  the  ATARS  avionics.  This  condition  will  be 
recognized  by  the  RAR  Processing  Task,  which  will  delete  the 
advisories  in  the  Pair  Record  and  set  the  conflict  control 
variable,  POSCMD,  to  indicate  that  the  resolution  advisories 
from  this  site  must  be  recalculated.  The  setting  of  POSCMD  will 
also  indicate  if  single  or  double  dimension  resolution 
advisories  were  selected  by  this  site. 

The  first  check  done  by  the  Master  Resolution  Task  when 
resolution  advisories  were  given  previously  is  to  determine  if 
they  must  be  recomputed  because  of  incompatibility  with 
resolution  advisories  from  other  ATARS  sites  or  BCAS.  If  RAER 
is  called  to  recompute  advisories  and  it  is  unable  to  select  new 
resolution  advisories,  resolution  is  delayed. 

12.3.2.2  Validation  of  Resolution  Advisories 


The  horizontal  turn  status  of  each  maneuvered  aircraft  and  the 
relative  vertical  velocity  of  the  aircraft  pair  are  factors  in 
selecting  resolution  advisories  for  a  conflict  pair.  To  ensure 
that  the  turn  status  of  the  maneuvered  aircraft  or  the  relative 
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vertical  velocity  of  the  pair  has  not  changed  in  a  way 
detrimental  to  the  selected  resolution  advisories,  a  validation 
of  the  PSEP  modeling  assumptions  is  performed  within  two  scans 
of  selecting  single  dimension  resolution  advisories.  This  logic 
is  referred  to  as  the  PSEP  model  validation  logic. 

For  two  scans  after  horizontal-only  resolution  advisories  are 
selected,  master  resolution  checks  for  the  turn  status  of  either 
aircraft  changing  from  its  status  on  the  scan  in  which 
resolution  advisories  were  selected.  If  the  turn  status  has 
changed  and  the  current  turn  status  is  detrimental  to  the 
selected  resolution  advisories,  then  resolution  advisories  are 
recalculated.  RAER  is  called  and  double  dimension  resolution 
advisories  are  requested.  Table  12-3  shows  the  conditions  under 
which  resolution  advisories  are  recalculated  because  of  turn 
status  changes. 

If  the  relative  vertical  velocity  changes  significantly  within 
two  scans  of  selecting  vertical-only  resolution  advisories,  and 
the  chosen  advisories  are  ineffective  based  on  the  current 
relative  vertical  velocity,  then  resolution  advisories  are 
recalculated.  RAER  is  called  and  double  dimension  resolution 
advisories  are  requested.  Table  12-4  shows  the  conditions  under 
which  changes  in  the  relative  vertical  velocity  of  the  pair 
cause  a  recalculation  of  resolution  advisories.  If  RAER  Is 
unable  to  select  resolution  advisories,  the  previously  selected 
advisories  continue  to  be  given. 

12.3.2.3  Controlled/Uncontrolled  Conflict  Pair 


When  an  ATARS-equipped  controlled  aircraft  and  an  equipped 
uncontrolled  aircraft  are  declared  in  conflict  by  the  detection 
logic,  normally  the  uncontrolled  aircraft  is  maneuvered  without 
maneuvering  the  controlled  aircraft.  This  is  accomplished  by 
using  larger  detection  thresholds  to  determine  the  need  for  the 
uncontrolled  aircraft's  advisory  than  are  used  to  determine  the 
need  for  the  controlled  aircraft's  advisory.  However,  if  it  is 
determined  on  a  later  scan  that  the  controlled  aircraft  should 
be  maneuvered,  RAER  is  called  to  compute  advisories  for  both 
aircraft.  The  PIFR  flag  is  set  in  the  Pair  Record  to  indicate 
that  the  controlled  aircraft  should  receive  an  advisory. 

If  the  Resolution  Advisories  Evaluation  Routine  is  able  to 
compute  advisories  for  both  aircraft,  then  the  PIFR  flag  remains 
set  in  the  Pair  Record.  If  RAER  is  not  able  to  compute  an 
advisory  for  the  controlled  aircraft,  PIFR  is  reset  and 
resolution  is  delayed.  If  this  pair  is  being  processed  by 
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TABLE  12-3 


HORIZONTAL  TURN  STATUS  CHANGES  SINCE  RESOLUTION 
ADVISORY  SELECTION  THAT  MAY  CAUSE  RECOMPUTATION 


HORIZONTAL 

RESOLUTION 

ADVISORY 

CURRENT 

TURN 

STATUS 

TURN  STATUS  WHEN 

RESOLUTION  ADVISORY 

SELECTED 

BSTRNGLFT 

BSTRNGRGT 

ALL  OTHERS 

Btl1 

Bstrnglft 

Bfalse2 

Bfalse 

Bfalse 

OR 

Bstrngrgt 

Btrue 

Bfalse 

Btrue 

BDTR 

ALL  OTHERS 

Btrue 

Bfalse 

Bfalse 

Btr 

Bstrnglft 

Bfalse 

Btrue 

Btrue 

OR 

Bstrngrgt 

Bfalse 

Bfalse 

Bfalse 

Bdtl 

all  others 

Bfalse 

Btrue 

Bfalse 

Bnores 

ALL  VALUES 

Bfalse 

Bfalse 

Bfalse 

^Complete  description  provided  In  Appendix  B • 

FALSE  -  advisories  do  not  need  to  be  recalculated • 
BTRUE  -  advisories  do  need  to  be  recalculated. 
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MVZDM  -  300  f pm 

^Complete  description  provided  in  Appendix  B. 
-'(FALSE  -  advisories  do  not  need  to  be  recalculated 
•  TRUE  -  advisories  do  need  to  be  recalculated 


Normal  Master  Resolution,  then  resolution  is  delayed  by  setting 
an  Encounter  List  flag  appropriately  so  that  this  pair  will  be 
processed  by  Delayed  Master  Resolution.  This  will  give  the 
Resolution  Advisories  Evaluation  Routine  a  second  chance  on  this 
same  scan  to  try  to  compute  an  advisory  for  the  controlled 
aircraft.  The  advisory  to  the  uncontrolled  aircraft  should  not 
be  deleted  from  the  Pair  Record  even  if  an  advisory  to  the 
controlled  aircraft  can  not  be  adde-l. 

12.3.2.4  Posltive/Negatlve  Resolution  Advisory  Transition 

Resolution  advisories  are  monitored  to  determine  if  a 
negative-to-positive  transition  is  required  or  a 
positive-to-negative  transition  is  allowed.  If  either 
transition  may  occur,  new  resolution  advisories  are  selected  and 
entered  in  the  Pair  Record.  When  positive  resolution  advisories 
are  selected  they  must  continue  for  at  least  TSCMD  seconds 
before  a  transition  may  occur.  If  positive  resolution 
advisories  have  been  issued  in  both  planes  for  the  given  pair 
and  the  resolution  advisories  in  one  plane  transition  to 
negatives,  the  resolution  advisories  in  the  other  plane  are 
deleted . 

Horizontal  resolution  advisories  are  checked  for  possible 
transition  by  comparing  the  miss  distance  calculated  by  the 
Detect  Task  against  the  negative  horizontal  resolution  advisory 
threshold.  If  the  miss  distance  is  less  than  the  threshold, 
then  positive  resolution  advisories  are  needed.  Otherwise, 
negative  resolution  advisories  are  acceptable.  The  normal 
negative  horizontal  resolution  advisory  threshold  is  modified 
(Increased)  if  either  aircraft  is  turning. 

Vertical  resolution  advisories  are  checked  for  possible 
transition  by  comparing  the  current  vertical  separation  against 
the  negative  vertical  resolution  advisory  threshold.  If  the 
current  altitude  separation  is  greater  than  the  threshold,  and 
the  aircraft  are  diverging  vertically,  then  positive  vertical 
resolution  advisories  may  transition  to  negatives. 

If  the  current  altitude  separation  is  less  than  the  threshold, 
then  an  additional  check  is  performed  before  requiring  negative 
verticals  to  transition  to  positives.  The  current  altitude 
separation  must  be  less  than  a  parameter  (ATBZP)  percent  of  the 
threshold  before  the  transition  to  positives  is  required. 

If  the  Pair  Record  contains  resolution  advisories  of  a  different 
severity  (positive/negative)  than  those  determined  necessary  by 
the  transition  logic,  then  the  Resolution  Advisories  Evaluation 
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Routine  is  called  to  select  new  resolution  advisories.  The  one 
exception  to  this  rule  is  if  negative  vertical  resolution 
advisories  are  deemed  acceptable  and  negative  vertical 
resolution  advisories  are  already  in  the  Pair  Record.  Then,  the 
vertical  speed  limit  (VSL)  evaluation  logic  is  performed. 

12.3.2.5  Non-responding  Aircraft  Logic 


Additional  logic  provides  for  selecting  double  dimension 
resolution  advisories  when  either  or  both  aircraft  have  not 
adequately  responded  to  the  positive  single  dimension  resolution 
advisories  previously  computed.  A  test  for  non-response  to 
resolution  advisories  is  performed  until  the  aircraft  have  had  a 
chance  to  respond  to  the  resolution  advisories.  Response  is  not 
evaluated  until  TRECOM  seconds  after  resolution  advisory 
selection.  Non-response  to  resolution  advisories  is  inferred  if 
the  miss  distance  in  the  resolution  dimension  decreases  from  one 
scan  to  the  next.  RAER  is  called  and  double  dimension 
resolution  advisories  are  requested.  If  RAER  is  unable  to 
select  new  advisories,  the  previously  selected  advisories  are 
not  deleted. 

12.3.3  Resolution  Advisories  in  the  Pair  Record  and  Conflict 
Table 


After  calling  RAER  to  select  resolution  advisories,  master 
resolution  must  record  the  advisories  selected,  or  handle  the 
pair  properly  if  no  advisories  were  selected. 

When  RAER  returns  resolution  advisories  to  the  Master  Resolution 
Task,  they  are  first  compared  with  the  advisories  that  are 
currently  in  the  Pair  Record  (if  any  exist).  If  this  is  the 
initial  selection  of  advisories,  or  any  of  the  advisories  have 
changed  from  the  previous  scan,  then  the  new  advisories  are 
stored  in  the  Pair  Record.  Also,  the  POSCMD  field  is  set 
appropriately,  TSTART  is  set  to  the  current  time,  the  current 
horizontal  and  vertical  miss  distances  are  saved  and  the 
advisories  are  flagged  to  be  sent  to  the  aircraft.  To 
facilitate  the  PSEP  model  validation  logic,  the  turn  status  of 
both  aircraft  and  relative  vertical  velocity  are  saved.  If  the 
new  advisories  were  selected  because  of  the  PSEP  model 
validation  logic,  then  MVDONE  is  set  to  $TRUE.  Otherwise,  it  is 
set  to  $FALSE. 

After  storing  the  advisories  in  the  Pair  Record,  both  aircraft's 
Conflict  Table  Entries  are  updated.  The  fields  MULTH  and  MULTV 
are  set  to  the  number  of  conflict  pairs  contributing  to  the 
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horizontal  and  vertical  advisories  for  each  aircraft.  The 
Conflict  Table  Entry  fields  HMAN  and  VMAN  are  set  to  the 
effective  horizontal  and  vertical  maneuvers.  The  effective 
maneuvers  are  determined  by  examining  every  Conflict  Table  Entry 
with  an  advisory  for  either  aircraft  and  combining  the 
advisories  using  the  logic  in  Tables  12-5  and  12-6.  It  should 
be  noted  that  the  effective  vertical  resolution  advisory 
determination  logic  shown  in  Table  12-6  is  used  only  for  the 
Conflict  Table  Entry  field  VMAN.  The  field  VMAND  may  take  on 
additional  values.  These  additional  values  are  determined  by 
the  RAR  Processing  Task  (Section  5.2). 

Any  advisories  currently  in  the  Pair  Record  remain  in  the  Pair 
Record  when  RAER  is  unable  to  select  new  resolution  advisories. 
This  is  true  if  the  pair  is  being  processed  by  either  Master 
Resolution  Normal  or  Delayed. 

12.4  Pseudocode  for  Master  Resolution  Task 

The  high-  and  low-level  pseudocode  for  the  Master  Resolution 
Task  is  presented  in  this  section. 

The  low-level  pseudocode  uses  a  shorthand  pointer  notation. 
Rather  than  use  a  pointer  name  pointing  to  a  data  structure,  the 
effective  pointer  is  used  in  place  of  the  name  of  the  data 
structure.  For  example,  on  page  12-Pll,  the  notation 
TPREC.acl.PAC.ACID  is  used.  This  is  shorthand  for 
TPREC(pointer)  pointing  to  PREC.acl.PAC(pointer)  pointing  to 
CTENTRY. ACID  (note  Appendix  C). 

Another  convention  is  used  within  LOOPs.  The  current  value  of 
the  variable  that  is  the  index  of  the  LOOP  is  denoted  in  one  of 
two  ways.  If  the  variable  has  a  number  suffix  (1  or  2),  the 
suffix  is  dropped  within  the  LOOP.  If  the  variable  does  not 
normally  have  a  suffix,  it  is  given  the  prefix  T  (e.g.,  TPREC  is 
used  for  PREC) . 
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GBODP  res_adv_coaputatloa 

PLT  ALPC  <lo*er  Halt  of  positive  controlled  airspace  used  to 

select  positiTe  resolution  advisory  altitnde  threshold) 
PIT  ALOH  <lo»er  Halt  of  ultra  high  altitude  airspace  used  to 

select  positive  resolution  advisory  altitude  threshold) 
PIT  ASP PH  <high  altitude  positive  resolution  advisory  threshold) 

PLT  ASPPIL  <low  altitude  positive  resolution  advisory  threshold  for 

controlled/uncontrolled  and  controlled/controlled) 

PIT  SSEPL  <lo*  altitude  pos  res  adv  threshold  for  uncontrolled  pair) 

PIT  ASEPO  <ultra  high  altitude  positive  res  adv  threshood) 

G300P  res_adv_recoaputation 

PLT  A”BEP  <Advisory  Transition  Buffer  zone  Percentage) 

PLT  HVZOP  <PSEP  aodel  validation  Z9  factor) 

PL”  pvvoil  <PSEP  aodel  validation  »D  aaxiaua) 

PLT  TBECOH  <delay  before  positive  res  adv  any  be  checked  for  response) 

TSCBO  <delay  before  positive  res  adv  aay  be  checked  for 

transition  to  negatives) 

GROUP  aiscellaaeous 

IP”  APAIR  <nusber  of  AC  in  a  conflict  pair) 

PLT  TTALID  <nuaber  of  scans  when  PSEP  aodel  validation 

logic  performed) 


BASTES  HESOLOTIOW  LOCAL  PARARETERS 


gROPP  loglc_tabl.es 

BIT  DSTRIHH (5,7, 7)  <PSEP  aodel  validation  logic  table  for  detrieental 

tarn  state  changes  ts.  previous  torn  states 
and  previous  selected  res  ads: 

(selected  hor  res  adv,  current  torn  state,  torn  state 
when  resolution  advisories  selected) > 


BIT  OPvpiB?  (11,11,3)  <PS!P  aodel  validation  logic  table  for  detrimental 

relative  vertical  velocity  changes: 

(vert  res  adv  for  first  AC,  vert  res  adv  for  sec  AC, 
difference  between  current  relative  vertical  velocity 
and  relative  vertical  velocity  when  res  adv  selected) > 

IilT  EPP»flA(7,7)  <effective  horizontal  resolution  advisory  selection: 

(res  adv  to  be  added,  current  effective  res  adv)  > 

IBT  EPEVR 1(13,13)  <effectlve  vertical  resolution  advisory  selection: 

(res  adv  to  be  added,  current  effective  res  adv) > 


It  ASTER  BESOtlJviO*  LOCH  PMUI1STERS 
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STPOCTOBE  BRTBL 


GROQP  logic_path 
BIT  BBHCAP 

BIT  HASBLECT 
BIT  RECALC 
BIT  SNGDIfl 

3  BO  OP  other_site 
HI  OSH3AB 
IBT  OSVBAB 
PLT  PSEPSQ 

GROQP  pointer 
PTR  SLESTRT 
PTH  PREC 
PTR  BADSPTR 
PTR  TACID 
PTR  TPREC 

GBOOP  res_adv_thr 
PLT  ASEP 
PLT  HDTHB 

CTPSTBffSIgEt; 


(Baster  Resolution  called  RABR  shen  true.  Conflict 
Resolation  Data  Task  called  BABB  vben  false> 

<resolation  advisories  selected  this  scan> 

<RA's  are  to  be  or  have  been  recalculated  this  scan> 

(single  disenslon  BA’s  preferred  sben  true,  doable  die  vben 
false> 


<horisontal  res  adv  fros  other  1TABS  non-connected  sites> 
<vertlcal  res  adv  froe  other  ATARS  non-connected  sites> 
<sqnared  3-D  sepatation> 


(encounter  list  entry) 

<subject  pair  record) 

< selected  resolation  advisory  set) 
<tenporary  state  vector  pointer) 
<tesporary  pair  record  pointer) 


<altitnde  separation 
(negative  horizontal 


threshold) 

res  adv  threshold) 
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STB OCTORE  TR  AOS 


{Resolution  Advisory  Bata  Structure> 


as OOP  pointers 
PTR  HITADV 


<next  BIDS  in  list> 


GBODP  advisory_coaponents 
1ST  HI 
III  H  2 
MI  VI 
1ST  V2 


{horizontal  coaponent  of  AC  I's  res  adv> 
{horizontal  coaponent  of  AC  2's  res  adv> 
{vertical  coaponent  of  1C  I's  res  adv> 
{vertical  coaponent  of  AC  2's  res  adv> 


GBOOP  read-only_f lags 
BIT  CHDED_CHDED 
BIT  CHDED_BECHDED 
BIT  HORIZ 
BIT  SIHGLE 
BIT  BHCBDED_CHDED 
BIT  VERT 


{advisory  set  aaneuvers  both  AC> 

{advisory  set  aanenvers  first  AC  in  pair> 
{advisory  in  horiz  diaension  when  trne> 
{advisory  is  one  diaension  only  when  trne> 
{advisory  aaneuvers  second  AC  in  pair> 
{advisoy  in  vertical  diaension  when  true> 


GROBP  read/write_f lags 
BIT  BELOBIOOO 
BIT  HEGATIVE 


{descend  res  adv  east  be  changed  to  negative> 
{negative  res  adv  provide  sufficient  separation> 


GROBP  sep_aatr iz_indices 
I1IT  IHDEX1 
IBT  IHDEI2 
IHT  IBDEX3 
PTB  BATPTR 


{PSEP  (BHD)  index  for  first  AC's  horizontal  advisory> 
{PSEP  (BHD)  index  for  second  AC's  horizontal  advisory> 
{PSEP  (VHD)  index  for  vertical  level> 

{pointer  to  separation  aatrices  to  be  used  with 
this  resolution  advisory  set> 


RASTER  RESOL OTIOH  LOCAL  VARIABLES 
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SBOOP  other-info 
1ST  DOBTALOE 

BIT  PEATBITS  (25) 
IBT  TALOE 

EBDSTHOCTOBE: 


<cosputed  value  of  this  advisory's  features  down 
to  dosino  features> 

<one  bit  for  each  of  25  features> 

<coaputed  relative  value  of  this  advisory) 
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'■’US*  BASTER_RESOLOTTON 

IN  (encounter  list  entry) 

OPT  (pair  record  and  conflict  table  entries  with  resolution  advisories)  ; 

IOOP; 

Get  next  pair  requiring  resolution  fro*  this  sectors  encounter  list; 

PI ITIF  (no  pairs  re*ain)  ; 

PEP POP  a  conf lict_pair_record_deter«inat ion ; 

I?  (own  ATARS  site  is  provisionally  responsible  for  this  pair) 

THEN  PERPORH  other_ATARS_site_re solution_advisor y_adeguacy_test ; 

PT.SP: 

IP  (resolution  advisories  are  required) 

THEN  PERPORH  resolution_ad vi sory_necessity_chec*_and_variable_ 

initialization; 

IP  (need  for  resolution  advisories  exists  on  +his  scan) 

THEN  CALL  ALTrraOE_SEPARATIOR_',flRESHOLD_DETERHTRATIOH: 

SET  flag  to  indicate  that  Resolution  Advisories 

Evaluation  Routine  called  fron  Easter  Resolution; 
CLEAR  flag  indicating  resolution  advisories  have 
been  selected  this  scan; 

IP  (coiputing  resolution  advisories  for  the  first  ti*e) 
TREE  PEPPORB  initial_resolution_advisory_ 

selection; 

ELSE  PEPPORB  pre vious_resolutioo_advisory_ 

■odif i cat ion_ tests; 

IP  (resolution  advisories  have  been  selected  in  pair 
record  this  scan) 

THE8  PEPPORB  r esolut ion_ad visory_posting_f ro*_ 

pa ir_record_to_conflict_ table; 
ELSE;  <resolution  is  delayed  or  unchanged> 

ELSE;  <resolution  advisories  not  yet  needed> 

B^SE;  <no  resolution  performed) 

ERPLOOP ; 

EBP  BASTER_RESOLOTIOP; 

-  RASTER  RES0LPT1 OR  SIGH-LEVEL  LOGIC  - 
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TASK  BASTE8_BESOLOTIOB 
if  (ELESTBT) 

OPT  (P88C)  ; 

LOOP: 

Sat  naxt  aircraft  pair  with  ELEETHY.  BABEQ  £2  *TSPE; 

SIITIP  (no  pairs  rsaain)  : 

PEBPOBB  conf lict_pair_racord_daternination: 

IP  (ELENTBT.  BAPBOV  52  8TB0B) 

THEM  PEBPOBB  othar_ATARS_sita_resolution_ad»isor y_adaqoacy_tast; 

ELSE: 

IP  (ELEETBY. BABEQ  £Q  8T80E) 

theh  PEBPOBB  rasolation_ad*isory_nacassity_chaclt_and_Tariable_ 

initialisation; 

IP  ( (PBEC. POSCBD  J5  80EBBIS)  2fi  (PBEC.  POSCBD  55  IOEBHIT)  ) 

TBEE  CALI  ALTITDDE_SEPABAri0B_THBES80LD_DETRtBIBA?I0E 
IS  (ACID1,  ACXD2) 

OPT  (ASBP)  : 

BBECAP  »  JTBOE : 

BASEL ECT  -  fPALSE; 

IP  (PBEC.  POSCBD  Efl  SRABEC) 

-SEE  PEBPOBB  initial_resolution_ad»isory_ 

salaction; 

ELSE  PEBPOBB  prntious_rasolotion_ad»isory_ 

*odlfication_tests; 

15  (BASEL ECT  52  *TBPE) 

THEB  PEBPOBB  r asolut ion_adTisory_posting_f ron_ 

pair_racord_to_conf lict_table : 
ELSE:  <rasolution  is  dalayad  or  nnchangad> 

ELSE:  <RAs  not  yat  naadad> 

SUSii  <no  rasolntion  parforsad> 

EBPLOOP; 

BED  BASTBB_BBSOLOTIOE; 

-  basteb  besolotioe  loe-letel  losic  - 
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PBOCBSS  conf llct_pair_record_deter«ination: 

<Deteraine  which  pair  record  Is  associated  with  the  subject  pair  and  set 
a  pointer  to  that  pair  record. > 

am  sabject  pair  record  pointers 

Locate  conflict  table  pointed  to  by  aircraft  in  the  encounter  list  entry; 
If  (only  two  aircraft  in  conflict  table) 

Tffgs  onlw  pair  record  is  the  subject  pair  record; 

®LSE  LOOP; 

Get  nesct  pair  record  of  conflic*  table; 
gXITIP  (no  aore  pair  records  0£  subject  pair  record  found) ; 

If  (both  AC  froa  encounter  list  entry  are  in  this  pair) 

THEH  sawe  this  pair  record  as  the  subject  pair  record 
US!; 

ggELaao; 


HD  conflict_pair_record_deter«ination; 
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PROCESS  conflict_pair_record_deterainat.ion; 

<PREC  is  used  throughout  this  task  in  place  o£  the  local  variable 
BRTBL.PREC.  This  notation  for  the  pointer  PREC  should  not  be 
confused  with  the  pair  record  data  structure,  PREC.> 

PREC  =  JRtJLL ; 

If  (RCI D1 .CTPTR. RkC  E2  RPRIR) 

THEW  PREC  =  RCID1. CTPTR. PLI ST; 

BtSE  loop; 

Get  next  pair  record  of  conflict  table; 

EXl^lF  (no  aore  pair  records  OR  (PREC  RE  SHOLL) ) ; 

If  (((RCID1  Efi  TP  P  EC.  a  cl.  PRC.  RC  ID)  OP 

(RCID1  Bfi  TPPEC.ac2.PRC.RCID) )  RED 
( (RCID2  Efi  TPREC.acl. PRC. RCID)  OR 
(RCID2  E£  T»PPC.ac2. PRC. RCID))) 

THEH  PREC  =  TPPEC; 

ELSE; 

UfilOQf: 

ERP  conf lic*_pair_record_deteraination ; 
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PROCESS  other_»"‘»RS_site_resolation_advisory_adeguacy_test; 

<Th*  sabject  pair  is  being  handed-off  to  anothat  sita  or  baing  handad-off 
Croa  another  sita.  If  tha  »T»BS  agalpped  aircraft  la  tha  sublect 
iT&RS/hTCRBS  pair  has  a  rasolotioa  advisory  froa  aaother  higher  priority 
sita,  dataraina  if  that  rasoiation  advisory  is  adagaata  to  rasolva  tha 
sabject  conflict  pair.  If  it  is,  than  this  site  does  aot  tahe 
responsibility  for  the  pair.> 

PEBTOBW  other_AT&RS_sites_resolution_advisor ies_dataraination: 

IP  (current  scan's  resolution  advisories  froa  other  sites 

resolution  advisories  froa  other  sites  froa  previous  scan) 

THVH  store  resolution  advisories  froa  other  sites  in  pair  record: 

Can.  RESOL OTIOH_»DVISORY_aODELTRG_POR_PREDICTED_SEPAPATIOR; 

If  (adequate  separation  is  aodeled) 

TBSE  SBT  horizontal  and  vertical  resolution  advisories  in  pair 
record  froa  own  site  to  no  resolution  advisory; 

SBT  flag  in  pair  record  to  send  resolution  advisory 
to  aircraft; 

SBT  pair  record  tiaer  to  current  scan  tine; 

CLEhR  resolution  advisory  indication  in  encounter  list; 

EISB: 

ELSE:  <no  resolution  advisories  froa  other  sites,  or 

they  are  the  saaa  as  previously  chachad> 

BMP  othar_l'*aBS_slte_resolutlon_advisory_adaguacy_tast; 


BUSTER  RESOLtJTIOR  HIQR-LBYEL  LOGIC 
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PROCESS  other_ATARS_site_resolu*ion_aaTisor y_aaequacy_test ; 

PBPFORH  other_ATARS_si*es_resolution_«a7isories_ae'teri»inat i on; 

If  ((OSHHAH  HP  PREC. EHHAH)  25  (OSTHAH  1£  PRRC. E7BAB) ) 

THES  PRBC. EHBAH  =  OSHBAR; 

PRBC. ETBAH  =  OSTHAH; 

CALL  RESOLOTIOH_ADTISORT_HODELIHG_FOR_PBEDICTED_SEPARATIOH 
IS  (OSBH AH, OSTHAH, SROLLRES , SROLLRES, ACIPl , ACID2) 

* 

OPT  (PSEPSQ) ; 

IP  (PSEPSQ  GF  RESAD7. SBP1) 

THER  PREC.acl.PHBAH  =  SHORES; 

?RPC.ac2.PHBAR  =  SHORTS; 

PREC.ac 1 . PTH  AR  =  SHORES; 

PREC. ac2 . PTH  AS  =  SHORES; 

PREC.acl.SEHD  =  STROE; 

PREC.ac2.SEHD  =  STROP; 

PREC. TSTART  =  STSTAR. CTIHE ; 

ELEHTRT. RAREQ  =  SFALSE; 

I1SI; 

su*; 

EBP  oth«r_ATARS_site_resolution_aaTisory_aaequacy_test; 
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P80CBSS  resolation_advlaory_necessity_check_and_variable_inltlali2ation; 

<The  conflict  control  variable  ia  updated  aach  scan  until  tha  need  for  a 
resolution  advisory  la  initially  dataralnad.  Than,  tha  various  atataa  of  tha 
raaolntlon  advisories  (negative,  post tire,  donbla  diaenslon)  ara  aonltorad 
by  tha  conflict  control  variables 

IT  (conflict  control  variable  shows  that  raaolntlon  advisories  have  not  baan 
given  previously) 

THBB  CALL  CO»TLICT_COBTHOL_V1BI1BLJ_OPDATB; 

BISB: 

Blip  reso lut i on_ad visor y_necessity_check_and_variabl0_lnitlalisation ; 


HASTBI  1BS0L0TI0B  B10B-L1VBL  L081C 
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PBOCSSS  resolution_ad?isory_necessity_ch€c1i_aad_Tariable_initialization; 

ir  ( (PBEC.  POSCHD  SHOTS ET)  2S  (PBEC.,POSCHD  52  SOHBHIT)  2fi 
(PBEC.  POSCHD  52  SOHSHI S) ) 

THBH  CULL  COHPLICT_COHTBOL_TLBI1BLE^OPD»TE 

55  (ELEKTBT. CHDPLS ,  ELEHTBY.  HTTPLG) 

IHODT  (PBEC.  POSCHD)  ; 

1115: 


EBP  resolution_adTisory_necessity_checlt_and_Tariable_  initialization ; 


I 

I 


HIST SB  BESOLOTIOH  LOW-LET  EL  LOGIC 

12-PI  5 


PROCESS  iBl*.inl_resolution_advisory_selection; 

(Select  initial  resolution  advisories.  Dstersine  if  a  controlled 
aircraft  should  receive  a  resolution  advisory  and  set  pipr  in  the 
pair  record  appropriately.  If  resolution  advisories  are  selected, 
store  thea  in  the  pair  record,  otherwise,  delay  resolution 
for  the  palr.> 

IP  ((controlled  AC  in  conflict  pair)  ))3D  ((detection  logic  indicates  that 

controlled  AC  should  receive  a  resolution  advisory)  0£  (this  conflict 
pair  is  part  of  a  aulti-aircraft  conflict)) 
tHEH  indicate  in  pair  record  that  controlled  AC  should  receive  a  resolution 
advisory; 

S1SIJ 

SB*  flag  to  indicate  single  diaenslon  resolution  advisories  preferred: 

CALL  RBSOI.trrro»_ADViSOHr8S_BVAtOATIO!l_BOO*I!«’!;  (select  the  res  advisories) 

I?  (resolution  advisories  selected  for  the  pair) 

THBW  PEWfOWH  resoiutlon_advlsories_store_ln_pair_record; 

BLSB  svv  conflict  control  variable  to  low  value  so  that  initial  selection 
of  resolution  advisories  vill  be  atteapted  either  later  this 
scan  or  within  the  next  two  scans  if  the  need  for  resolution 
advisories  is  again  detected  by  the  Detection  Task; 

ClfPAB  flag  in  the  pair  record  indicating  controlled  aircraft  should 
rscelwe  a  resolution  advisory; 

It  (this  pair  is  flagged  for  norsal  resolution) 

THBW  flag  this  pair  for  delayed  resolution; 


gwp  inltial_resolu*.lon_advisory_selection; 


RASTBB  DISOIOTXOI  HIGH-LEVEL  LOGIC 


PROCESS  ini tial_resoluE 1 on _a 3t i s or y_se lection; 

IF  (((ACID1.C0HC  5^  STSOS)  OR  (ACID2.C0RC  Sfl  STROE) )  ABD 

(  (ELERTST.  IPRPLG  Eg  STROE)  2J!  (  ACID  1  .  CTPTR .  SRC  £T  RPRIR)  )  ) 
T8EB  PREC. PIPS  *  STROE; 

ass: 

SHGDIB  =  t*ROE; 

CRH  PESOLOTIOH_ADTTSOSIES_BTALOATIOR_ROOTTRE 

IS  (EI.E«TRT,  P®  EC ,  RSSP,  SRGDTB,  ((’’HCAP) 

OPT  (PROSPER)  ; 

IP  (RRDSPTR  RE  SROLL) 

225*  PEPEORB  resolation_ad»isories_3tore_in_pair_recora; 

ELSE  PREC. POSCBD  »  JOBPHIT; 

PREC.  PI*R  «  SPALSE; 

IP  (ELERTRY.  DELREQ  Efl  SPALSE) 

THSB  ELERTPT. DELREQ  =  JTSD*; 

ass: 

ESP  lni*i a L_re so loti on_adTisory_se lection; 
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PROCESS  pre vious_resolution_advisory_mod If ication_ tests ; 

Resolution  advisories  were  selected  on  a  previous  scan.  Petermine  if 
they  should  be  recalculated  for  any  reason. > 

CLEAR  flag  Indicating  resolution  advisories  have  been  recalculated; 

PSREQva  pre v ious_resoluti on_ad visor ies_recalcn la tion_c hecks ; 

IE  (resolution  advisories  were  no*  recalculated) 

THS5  IE  ((there  is  a  controlled  AC  in  the  subject  pair)  ARP 

((the  controlled  AC  has  not  yet  been  given  a  resolu*ion 
advisory)  ARP 

((detection  logic  determined  that  the  controlled  AC 

should  receive  a  resolution  advisory)  gR 

(number  of  AC  in  conflict  table  gT  single  pair)))) 

THEH  nSRE08H  resolution_advisor y_addition_f or_controlled_ 

aircraft ; 

ELSE  PE REPP a  positive_negative_resolution_advisory_transition_ 

test; 

ir  (resolution  advisories  have  not  been  recalculated) 

THEN  PERFORM  pre vious_resolution_advisories_ 

non_response_test ; 

ELSE: 

TE  (resolution  advisories  were  not  recalculated) 

THEH  save  horizontal  and  vertical  miss  distances  from  the 
encounter  list  entry  in  the  pair  record; 

ELSE; 

ELSE; 

EBP  previous_resolutlon_advisory_aodification_tests ; 
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PROCESS  pre*ioas_resolotlon_adTlsor7_aodlfica»ioB_taa*a: 

R*CALC  *  SFAI.SE ; 

PEPFQRR  preFioas_rasolatlOB_ad»laorl8a_raeal.CBla*10B_chBC*s: 

IF  (RECALC  sa  SFALSE) 

TflgR  IF  ( ( (ACID1 .  COHC  Jfl  STROB)  21  UCID2.CORC  J2  *T*<JE) )  Alfi 

(PR  EC.  FIFE  12  *mLSB)  ( (ELEITf  Y.  IPRFLG  12  21 

(ACIOI.CTPTH.BAC  21  AP AIR)  ) ) 

TABS  PE» FOP H  r«8olatloB_ad»lBor y_additioB_f ot_coB».roll*d_ 

aircraf*: 

ELSF  peRFORH  poaitl»a_B#gatl*a_raaoIatlOB_ad»lBor7_»taBaltioB_ 

East; 

IF  (HBCAtC  12  *miSB) 

THFH  PTRFOHH  pr«Tions_raaolB*ion_ad»iaoriaa_ 

BOB_raspoB«a_ta  ■* 

ELSE: 

IF  (RECALC  E3  SFALSE) 

Tflf  PREC.  PHD  *  ELEHTRY . HD?; 

PEEC.PYHD  *  ELBRTRT.  ALT; 

Z12Z-- 

ELSE; 

112  ?reTioos_resolatlon_ad»l3or y_aodlf lcatlon_taats; 
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PROCESS  rasolation_adTisorT_pontlng_fron_pair_racord_to_conflict_tabla; 

<Salact  affacilva  rn  solution  advisory  for  conflict  tabla  antry  froa 
all  oair  racorda  aaaociatad  with  tha  anbjact  aircraft. > 


LOOP: 

Salact  conflict  tabla  antry  of  nart  aircraft  of  anbjact  pair; 
8IITIP  (both  aircraft  in  pair  ara  dona)  ; 

CULL  VBRTIC1L_RESOLOTIOR_»DVI50RT_POSTIBG_TO_CORPIICT_,*»BLR: 
CULL  HORI20ST»L_RESOLOTIOa_*OTISORT_POSTIRG_TO_COII*tICT_TllBIE; 
EBDLOOP: 

EBP  reaolu*lon_advlBory_poatlng_froa_pair_racord_to_confllct_tabla; 
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PROCESS  rnsolation_adTlaor7_poating_froa_pair_racord_to_confllct_tabla; 

LOOP; 

Salaet  CTEBTR Y  of  naxt  aircraft  of  snbjact  pair; 
gXITIf  (both  aircraft  in  pair  ara  dona); 

CILL  TE»TICIL_1BSOHJTIOB_IDTIS01T_POSTI»G_TO_CO*PLICT_TIBLB 
13  (TtciD,  prbq 

hoot  (ticid.  ctb.?biii,  ticid. cte.  icid?,  ticid. ctb. hdity) 
cut  nORI?OBTIL_HBSOLDTIO!l_lDTISORY_POSTIIG_TO_C01IPlICT_,',*BI.R 
13  (TICID,  PR  EC) 

IHOOT  (TICID. CTE. RB1R,  TICID. CTB. ICIDH,  TICID. CTB. HOL^H) 

321222: 

EBP  raaolation_adTl8ory_posting_froa_palr_racord_to_confllct_table; 
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fFQCBSS  other_ATABS_sites_resolution_advisories_deter sination ; 

Oetersine  shat  advisories  (If  any)  are  being  given  to  the  subject 
aircraft  froe  other,  higher  priority  sites. > 

Cl BAB  tesporary  storage  for  resolution  advisories  fros  other  ATABS  sites; 
100P; 

Set  next  pair  record  associated  vith  this  conflict  table; 

8X1*1?  (no  sore  pair  records)  ; 

IB  (this  pair  record  has  a  resolution  advisory  for  DABS  AC  of  subject 
pair  ADD  is  fros  a  higher  priority  non-connected  site) 

THBll  save  sore  severe  of  this  resolution  advisory  and  resolution 
advisory  already  saved  in  the  horixontal  and  vertical 
dlsensions  fros  other  non-connected  sites; 

£122: 

021222: 


ZAP  other_A*ABS_sites_resolution_advlsorles_detersinaiion; 
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pR0Cp5g  other_ATARS_sites_resolut ion_ad»isories_deterni nation ; 

OSHMAN  =  SNULLRES; 

OSVHAN  =  SNOLLPES; 

LOOP; 

Get  nejr*  pair  record  associated  with  this  conflict  table; 
EXITIF  (no  wore  pair  records) ; 

IF  ( (TPPEC. A^SID  (JT  STSTSS.  ONNID)  A  HD  (site  is  non-connected) 
AND  (TPFEC.acI . ?AC  PPEC.acl.PAC)) 

THEN  OSHNAN  =  FFFHP A  (T PREC . acl . PR N AN , OSRN A W)  ; 

OSVNAN  -  EFFVPA(TPPEC.ac1.P7NAN,0SVNAN) ; 

ELSE: 

ENDLOOP; 

END  ot her_ AT AR S_s it e s_r esolution_ad visor ies_deter mi nation; 


El  ST  EP  P  ESOL  tJTION  LOW-LEVEL  LOGIC  - 
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PROCESS  positive_negative_resolution_advisorv_horizontal_transition_test : 

<Chech  If  horizontal  resolution  advisories  nay  transition  between 
positive  and  negative. > 

IP  (either  kC  is  detected  to  be  turning) 

T3EP  S8T  negative  horizontal  resolution  advisory  threshold  to  eodified 
value; 

ELSE  S’’"'  negative  horizontal  resolution  advisory  threshold  to  default 
value; 

H  (current  horizontal  niss  distance  negative  horizontal  resolution 
advisory  threshold) 

THEM  IP  (pair  record  has  negative  horizontal  resolution  advisories) 
THEE  indicate  that  transition  i3  appropriate; 


PISE  IP  (pair  record  has  positive  horizontal  resolution  advisories) 
THEM  indicate  that  transition  is  appropriate; 

ELS  g; 

PJD  posit! ve_negative_r esolutlon_ad visor y_horizontal_tr an sit ion_test ; 


BUSTBF  HBSOHJTIOH  HISH-LETEL  LOGIC 
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process  positiTe_neg«tiTe_resolotion_«a»i*ory_horl*ont*l_tr*n»ltiOB_t«»t j 

I?  {  (  (ACTDl  .  TORS  BJ  SSTRAIGHT)  ^2  (ACID1.  TDRW  £|  aiTMT  It  tTS)  iJJJ 

(ACID1.  TOSH  51  SHOHPL0S) )  2£  ( (ACID2.TUSN  If  SSTRAIGHT)  Ufi 
(ACID2.TD8H  N*  SHOHHIHDS)  AH  tACID2.TORW  H  SHOHPL0S) ) ) 
THBW  HDTHH  =  HESADT. HDTHNSQ; 

ELSE  HDTHH  =  EESADV . HDTHSO? 

IP  (BIEHTET .  HD2  iT  HDTHH) 

THBW  IP  (  (PREC.  POSCHD  Jfl  SWIG)  Al£  (PREC.  tel.  PHHAR  51  SWULLRES) ) 
THBW  RECALC  *  ITROB; 

BLSE; 


nSB  IP  (( (PR BC.  POSCHD  Ifi  SPOS)  Q&  (PRBC.  POSCHD  Jfl  SDOGBLE)  )  AJLC 
(PREC.  acl. PH HAH  55  IWULLRES)) 

THBW  BBCALC  -  STRUE} 

ELSE: 


EWD  positlTe_negative_resolutlon_aa»lsorT_horlzon*«l-tr«n«ltlon-t«»t ; 


! 


I 

1 

k  i 
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PROCESS  positive_negative_resolutlon_advisory_transltion_test ; 


<Checlc  If  resolution  advisories  in  either  diaension  say  transition 
between  positive  and  negative. > 


IP  ((conflict  control  variable  is  set  for  negative  resolntion  advisories)  22 
(last  positive  resolntion  advisory  has  been  displayed  in  the 
aircraft  long  enough  that  it  say  be  changed)) 

THEM  If  (pair  record  has  horizontal  resolntion  advisories) 

THEE  PBHP0P3  positive_negative_resolution_advisory_horizontal_ 

transition_test ; 


IP  (transition  is  not  yet  possible) 

THEE  If  (pair  record  has  vertical  resolution  advisories) 
THEE  PERPOBH  positive_negative_resolution_ 

advisory_vertical_transition_test; 


ELSE; 

2112: 

IP  (transition  can  be  atiespied) 

THEE  SET  flag  to  indicate  single  dimension  resolntion  advisories 
are  preferred; 

CALL  RE50LaTIOE_AOVISOPIES_EVALOATIOE_POO^IHE; 

IP  (resolution  advisories  selected  for  the  pair) 

THEE  PEHPORH 

resolution_advisories_store_in_pair_record; 
ELSE  If  (this  pair  flagged  for  noraal  resolution) 

THEE  flag  this  pair  for  delayed 
resolution; 

ELS?  save  the  horizontal  and  vertical 
eiss  distances  fros  the 
encounter  list  entry  in  *he 
pair  record; 

2155: 

£112: 

BED  posltlve_negative_resolntion_advisory_transition_test ; 

- -  EASTER  RESOIOTIOE  HIGH-LEVEL  LOGIC  - - - 
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PROCESS  posit iTe_negati»e_resolut.ion_ad»isory_traasition_test; 


IS  ((prec. poschd  12  *»e®)  21  ((prec.tstirt  ♦  tschdj  L2  ststar.ctihbh 

THBH  IP  (PRBC. acl.  PHARR  JIB  SHDLLRES) 

THEM  PBRPORH  positiTe_negati*e_resolution_adPisory_hori2ontal_ 

transition_test ; 


ILSI; 


JP  (RECALC  12  SFALSE) 

THgR  IP  (PRBC.  acl.  PVHAH  j»F  SHOLLRES) 

THEM  PBRPORH  positi»e_negatiPe_resolntion_adTisory. 

horizontal_transition_test ; 


HIS: 

SHE: 

IP  (RECALC  E2  STROE) 

THER  SRGBIR  =  JTROE; 

CALL  HESOLOTIOH_ADTLSORIBS_EVALDATION_ROOTIRB 

IS  (ELERTRT,  PREC,  ASBP,  SNGDI H ,  HR RCA?) 

OUT  (RADSPTR)  ; 

IF  (RADSPTR  SI  SR0LL) 

THER  PBRPORH 

resoiotion_advisories_store_in_pair_record; 
ELSE  II  (ELERTRT. DELREQ  £2  SFALSE) 

THER  EL BRTRT. DELREQ  =  STRDE; 

ELSE  PREC. PHD  =  ELERTRT. HD2; 

PREC.PTHD  =  ELERTRT. ALT; 


nil; 


1122; 


BRD  positiv«_nFgatiTS_r«solution_advisor7_transition_test ; 


HASTER  RESOLOTIOR  LOR-LETEL  LOGIC 
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PROCESS  poslti ve_negatlve_resolution_advisor7_vertical_ transit lon_test; 

<Check  if  rart lea  1  resolution  advisories  say  transition  between  positira 
and  negative  or  anong  tha  various  negatives  (negative  and  TSL).> 

If  (enrrant  altitnda  saparation  LI  nagativa  vartical  resolution  advisory 
threshold) 

THER  If  ((pair  racord  has  nagativa  vartical  rasolntlon  advlsorias)  IBP 
(current  altitnda  saparation  LX  parcantaga  of  nagativa 
rasolntlon  advisory  threshold)) 

TUBS  SBT  flag  indicating  rasolntlon  advisories  should  be 
recalculated; 

5121: 

ELSB  IT  (pair  record  has  positive  vertical  rasolntlon  advisories) 

THER  If  (vertical  tan  is  negative) 

THBB  SBT  flag  indicating  rasolntlon  advlsorias 
should  be  recalculated; 

5125: 

EL SB  save  the  resolution  advisories  froa  tha  pair  record 
Into  a  BIDS  for  the  call  to  the  TSi  logic; 

SBT  negative  flag  in  the  BIDS; 

SBT  flags  for  single  dinension  vertical  resolution 
advisories; 

SBT  flag  to  indicate  which  1C  are  naneuvered; 

CiLL  VPRTIC1L_SPEBD_LIBIT_»DVISORT_ET»LO»TIOR; 

22  (vertical  resolution  advisories  In  RIDS  £5 

vartical  rasolntlon  advisories  In  pair  record) 
THRU  PBBfORB  resolotlon_advisories_store_in_palr_ 

racord; 

BLSB: 


BID  post t i ve_nega t i ve_resolutl on_a d vl sory_vertical_tran si tion_test ; 


BISTER  BESOLOTIOR  RIGR-LBTEL  LOGIC 
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PROCESS  posi  ii  ve_negat  ive_resolu+  ion_adTisory_vert.ical_transit  ion_*es* ; 

IP  (ELENTRT. ALT  J.T  USB?) 

THEN  IF  ( (PREC.  POSCHD  EQ  SNEG)  AND  (PREC. acl.  PVHAN  NE  SNOLLRES) 

AND  (ELENTRT. ALT  LT  (ATB2P  *  ASEP)  )  > 

THEN  PBCALC  =  STROE; 

Et.SE; 

ELSE  IF  ( ( (PREC. POSCHD  Eg  SDOOBLE)  OR  ( PE  EC. POSCHD  ?2  TPOS)  )  AND 
(PREC. acl. PVHAN  NE  SNOLLRES)) 

THEN  IF  ((ELENTRT. TV  LT  0) 

THEN  RECALC  =  STROE ; 

ELSE; 

II1E  RADS. NEGATIVE  =  STROP; 

RADS. VERT  =  STROP; 

RADS. SINGLE  =  STROE; 

RADS. VI  =  PPEC.acl.PVNAN; 

RADS. V  2  =  PR  EC. ac2 . P VN  AN  ; 

RADS.  PI  =  SNOLLRES; 

RADS. H2  =  SNOLLRES; 

IF  ( (PREC.acl. PVHAN  NE  SNORES)  AND 

(RREC.  ac2.  PVHAN  NE  SNORES)) 

THEN  RADS. CHDED_CHDED  =  STROE; 

ELSEIF  (PREC. acl. PVHAN  NE  SNORES) 

THEN  RADS. CHDED_ONCHDBD  =  STROP; 

OTHERWISE  RADS. ONCHDED_CHDED  =  STROE; 

CALL  VERTICAL_SPEED_LIHIT_ADVISORT_EVALOA»ION 
IN  (RADS,  ACID1,  ACID2,  PPEC) 

OPT  (RADS.VT,  RADS.V2); 

IF  ( (RADS. VI  NE  PREC. acl . PVHAN)  OR 

(RADS. V2  NE  PREC. ac2. PVHAN) ) 

THEN  PERFORH  resolu*ion_advisories_store_in_ 

pair_record 

ELSE; 

{HD  po*i ti v«_n«ga  tiv«_r«soluti on_ad vi sor y_vert ical_tran  si tion_test ; 

-  HASTER  PESOLOTION  LON-LEVEL  LOGIC  - 
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PROCESS  pre vious_resolution_advisories_non_respon se_test ; 

<Ctaack  for  aircraft  non-response  to  previous  positive  single  dieension 
resolntion  advisories. > 

If  ((conflict  control  variable  indicates  that  positive  single  dimension 

resolntion  advisories  have  been  given)  iHP  (enough  tine  has  elapsed 
that  response  to  the  resolntion  advisories  should  have  been  detected 
in  *he  tors  of  increasing  resolution  dimension  miss  distance)) 

THEM  ip  (pair  record  contains  positive  horizontal  resolution  advisories) 
THEE  IP  (current  scan's  horizontal  miss  distance  it  previous 
scan's  horizontal  miss  distance) 

THEE  SET  flag  to  indicate  that  resolution 

advisories  should  be  recalculated; 

ELSE; 

ELSE  IP  (current  scan's  vertical  miss  distance  IT  previous  scan's 
vertical  miss  distance) 

THEE  SET  flag  to  indicate  that  resolution 

advisories  should  be  recalculated; 

ELSE: 

IP  (nev  resolution  advisories  should  be  selected) 

THEE  SET  flag  to  prefer  double  dimension  resolution  advisories; 
CULL  RESOLUTIOH_hDVISOPIES_ETILD»TIOH_EOOTIBE; 

II  (resolution  advisories  were  selected  for  the  pair) 

THEE  PEHPORH  resolution_a dvisories_store_in_pair_ 

record; 

ELSE  IP  (this  pair  was  flagged  for  normal  resolution) 
THEE  flag  this  pair  for  delayed  resolution; 
ELSE  save  current  scan's  horizontal  and 
vertical  siss  distances  fros 
encounter  list  in  pair  record; 

SISS: 

SISS: 

IBP  prevlous_resolution_advisories_non_response_test; 

-  H1STEE  BESOLOTIOB  HIGB-LETEl  LOGIC  - 
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PROCESS  pre vious_resolution_advisories_non_response_t est : 


IF  ( (PREC. POSCHD  E£  SPOS)  AND  ( (PREC. T START  ♦  TRECOM)  GT  SYS7AR. CTI ME) ) 

THEN  IF  (PREC.acl.PHHAN  NE  SNOLLRES) 

THEN  IF  (ELENTRY. MD2  LT  PREC- PMD) 

THEN  RECALC  =  ITROE; 

ELSE; 

ELSP  IF  (ELENTRY. ALT  LT  PREC. P7HD) 

THEN  RECALC  =  STROE; 

ELSE: 

IF  (RFCALC  E£  STROP) 

THEN  SNGDIH  =  SFfttSE; 

CALL  RES0L0TI0N_ADYIS0RIES_F7AL0ATI0N_R00TINE 

IN  {ELENTRY,  PREC,  ASEP,  SNGDIH,  MRNCAP) 

OPT  (RADSPTR) ; 

IF  (RADSPTR  NE  5N0LL) 

THEN  PERFORM  resolot ion_adyisor i es_st ore_in_pa ir_ 

record; 


ELSE; 


ELSE; 


ELSE  IP 


(ELENTRY. DFLREQ  J?2  SFALS®) 

THEN  ELENTRY. DELREQ  =  «TPOE; 
ELSE  P”EC.?MD  =  FLEN^F y. ; 
PREC.P7MD  =  ELENTRY. ALT; 


END  preFioas_resolaEion_ad»isories_non_re  sponse_test ; 
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PPOCESS  previous_resolutlon_advisories_recalculation_checl[s; 

<Deteraine  If  resolution  advisories  should  be  recalculated  because  of 
incoapatibillty  vith  resolution  advisories  froa  other  sites  or  BCAS 
that  were  selected  on  the  sane  scan  or  because  the  aircraft 
characteristics  have  changed  significantly  within  two  scans  of 
resolution  advisory  selection. > 


If  (conflict  control  variable  indicates  that  resolution  advisories  were 
incoapatible  and  should  be  recalculated) 

THPH  indicate  whether  single  or  double  dimension  resolution  advisories 
are  desired  based  on  conflict  control  variable; 

SET  flag  to  indicate  resolution  advisories  were  recalculated; 

CALL  PESOLaTIOH_ADVISOHIES_BVAtnATIOH_BOnTIHB; 

ELSE  "ERFOPH  PSEP_aodel_validation; 

If  (resolution  advisories  lust  be  recalculated  because  of  PSEP'  sodel 
validation  logic) 

THEE  indicate  double  diaension  resolution  advisories  preferred; 
CALL  HE50lOTIOH_ADTISORIBS_EVlLOATIOH_ROUviRF; 


If  (atteap*ed  to  recalculate  resolution  advlsries) 

THEE  IP  (resolution  advisories  are  selected  for  the  pair) 

THEE  PEPPOBH  resolution_advisories_store_in_pair_record; 

ELSE  IF  (pair  flagged  for  norsal  resolution) 

THEE  flag  this  pair  for  delayed  resolution; 

ELSE  save  horizontal  and  vertical  aiss  distance  froa 
encounter  list  in  pair  record; 


SleSJE  • 


EBP  prevlous_resolution_advlsories_racalculation_checks; 


HA f TEH  HPSOIOTIOE  HIGH-LEV  El  LOGIC 
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PROCESS  pre»ioas_resolutioo_adTisorles_recalculatioD_checlts; 


II  ( (?rec.  poscbd  52  srcbsrg)  2S  (PREC.  poscbd  52  srchdbd) 
THBR  II  (PREC. POSCBD  52  SRCBSRG) 

THBR  SRGDIB  »  STROB) 

ELSE  SRGDIB  =  SPALSB; 

RECALC  =  STROB; 


CALI  RESOLOTIOH_ADVISORIBS_ETALOATIOR_ROOTIHE 

JR  (ELBR-RY,  PRBC,  ASBP,  SRGDIB,  SRRCAP) 
221  (RADSPTR) ; 


BLSB  PSRFORB  PSBP_«odel_Talidation ; 

I?  (B ECALC  12  STROB) 

TBER  SRGDIB  =  SPALSB; 

CALL  RESOLOTIOH_ADVISORIES_EYALOATIOR_8onTIHE 

IS  (ELBRTRB,  PRBC,  ASBP,  SRGDIB,  BRHCAP) 
20T  (RADSPTR)  ; 


II  (RECALC  12  STROB) 

THBR  I?  (PADSP^F  HE  SROLL) 

THBR  PEHPOHB  resolatioa_adTisories_store_ln_palr_record; 
BLSB  I?  (ELBHTRT . DELR BQ  *2  SPALSB) 

THBR  ELBHTRT.  DBLRBQ  =  STROB) 

BLSB  PRBC.  PHD  =  ELBHTRT.  BD2) 

PRBC.  PTHD  =  ELERTRT.  ALT; 


BLSB; 


EBP  pre vioas_resolnt  ion_adTlsories_recalcaIation_cliocAs ; 


RASTER  RESOLOTIOR  LOR-LETEL  LOGIC 
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PROCESS  PSE?_aodel_val idation: 

<Determine  If  the  conditions  that  existed  when  resolution  advisories 
were  selected  have  changed.  If  they  have  changed  detrimentally  in 
the  resolution  dimension,  then  reselect  resolution  advisories. > 

IP  ((resolution  advisories  were  selected  recently  enough  in  the  pair  record) 
IMP  (model  validation  logic  was  not  the  last 
cause  of  selecting  resolution  advisories)  AMD 

(single  dimension  resolution  advisories  are  in  the  pair  record)) 
THEM  IP  (there  are  horizontal  resolution  advisories  in  the  pair  record) 
THEM  IP  (either  AC's  turn  state  is  detrimental  to  previous 
horizontal  resolution  advisory  and  previous 
turn  state  for  that  AC) 

THEM  SET  flag  indicating  resolution  advisories 
should  be  recalculated: 

PISE: 

ELSE  IP  (vertical  velocity  difference  between  two  aircraft  is 
different  from  when  resolution  advisories  were 
selected  HMD  difference  between  vertical 
velocity  differences  is  detrimental) 

THEM  SET  flag  indicating  resolution  advisories 
should  be  recalculated; 

ELSE: 

•LSE; 

ESP  PSE°_model_validai ion; 


HASTES  HESOUJTIOR  HIGR-tETEl  LOGIC 
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PROCESS  PSEP_sodel_Tali.dat.ion; 

IF  ((SISTAR.CTINE  LT  (PREC. HV»AIT  ♦  (TVALID  *  SYSTEH.  SCAN*’’)  )  )  AND 
(PREC. HVDONE  E£  SFALSE)  AND 

( (PREC. POSCUD  E£  *NEG)  OP  (PPEC. POSCHD  E£  EPOS))) 

THEN  IF  (PREC.acl. PHHAN  NE  JrOLLRES) 

TH EH  IE  ((DETPIHH(PREC.ac1.PPMAH,ACID1.TOPH,PPEC.aCl.BVT)  Eg 
STROE)  OP  (DETRINH (PREC. ac2. PHHA N, ACID2. TORN, 
PREC. ac2.MVT)  E£  STROE)) 

▼HEN  PECALC  =  STROE; 

ELSE; 

ELSE  II  (DETRIHT(PREC.ac1.PVH»N,PSEC.ac2.P»HAH, 

{ ( ACID2.  7,D  -  ACID1.ZD)  -  PREC. M V VRZ) )  E£  STt)tj*) 
THEN  PECALC  =  STROP; 

ELSE; 

ELSE; 


BNP  PSEP_sodel_Yalidaiion; 


NASTBR  RBSOLOTION  LON-LEYEL  LOGIC 
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PROCESS  resolntlon_advisories_store_in_pair_record; 

<Resolntion  advisories  sera  selected  this  scan  by  RAER.  If  anv  of  the 
resolution  advisories  are  not  exactly  the  sane  as  those  that 
cnrrently  exist  in  the  pair  record,  save  the  new  advisories  in  the 
pair  record  and  set  the  tiner,  SEED  flags,  and  POSCHD  variable. > 

Save  the  horizontal  and  vertical  siss  distances  fros  the  encoanter  list  in 
the  pair  record: 

IE  (selected  resolution  advisories  are  not  exactly  the  sane  as  those  in  the 
pair  record) 

THEE  save  the  selected  resolution  advisories  in  the  pair  record: 

SET  the  tiner  in  pair  record  to  the  current  tine; 

If  (both  1C  are  nanenvered) 

*rHE5  SET  send  flag  for  both  1C; 

E1SEIF  (first  1C  nanenvered) 

"HEW  SET  send  flag  for  first  1C; 

OTHERWISE  SET  send  flag  for  second  AC; 

IE  (there  are  negative  resolntion  advisories  selected) 

thEH  set  the  conflict  control  variable  to  indicate  negative 
resolntion  advisories  selected; 

E1SEIE  (positive  single  dinension  resolntion  advisories  in  the  pair 
record) 

lit!  set  the  conflict  control  variable  to  indicate  positive 
single  dinension  advisories  "elected; 

OTHERWISE  SET  the  conflict  control  variable  to  lrdica*e  donfcle 
dinension  resolntion  advisories  selected; 

SET  flag  indicating  resolntion  advisories  selected  this  scan; 

EIS»:  Cnothing  needs  to  be  done.> 

SWO  resolntl on_advisories_store_in_pair_record: 


RASTER  RESOLUTION  HIGH-LETBl  LOGIC 


°TtOC?SS  resol ut ion_ad visor ios_store_in_ pa ir_record; 

PRFC.PBD  =  5LFHTRY.HD2; 

PRFC.P71D  =  ELER-PRY.  ALT; 

IF  ( ("ADSPTR.H1  NE  PR5C.ac1.PnnH*)  OR  (RHDSPTR. R2  RE  PR5C. ac2. PHHAR) 

OR  (RHDSPTR. V 1  *5  PR PC. ac 1 . PVR  HR)  OR  (RHDSPTR. V2  RE  PP*C. ac2. PVH HR) ) 
THER  PRPC.acl. PflnHR  =  RHDSPTR. HI; 

PR5C.ac2. PnnHR  =  RHDSPTR. 52: 

PR  EC.  ad.  P7HHR  =  RHDSPTR. 71; 

PR  EC. ac2 . PVB  H  R  =  RHDSPTR. V2; 

PREC.  ■'’START  =  STSVHR. CTIBE; 

IE  (RHDSPTR. CHDED_CnDED  P^  STROE) 

THEN  PREC.acl.SPRD  =  ST ROE; 

PREC.ac2.SERD  =  STROE; 

ELSEIF  (RHDSPTR. CnDED_ORCnDED  E£  STRUE) 

THER  PREC.acl.SERD  =  STROE; 

OTHERWISE  PREC.ac2.  SERD  *  STROE; 

IF  (RHDSPTR.  REGHTIVE  E£  STROE) 

THER  PREC. POSCHO  =  SR  EG; 

ELSEIF  (RHDSPTR. SINGLE  =  STROE) 

THFH  PREC. POSCH D  =  SPOS; 

OTHERWISE  PREC. POSCHD  =  S DOUBLE; 

i 

j 

RHSELPCT  =  STROE; 

FL?jE;  <nothing  needs  to  be  done.> 

FRD  resolution_advisorles_store_io_pair_record ; 
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PROCESS  resolution_advisory_addition_f  or_controlled_aircraf*- : 

<This  conflict  pair  was  previously  being  resolved  by  maneuvering  only  the 
ancontrolled  1C.  The  detection  logic  has  now  determined  that  the  conflict 
has  reached  the  point  where  the  controlled  1C  anst  also  be  aanenwered 
(or  the  pair  has  now  becoae  part  of  a  aulti-lC  conflict,  in  which  case 
Raster  Resolution  has  aade  the  decision  to  aanenwer  the  controlled  1C). 

Call  R1*R  to  select  advisories  for  both  1C.> 

S”"  flag  indicating  resolution  advisories  have  been  recalculated: 

SE"1  flag  in  pair  record  indicating  that  controlled  1C  should  receive 
a  resolution  advisory; 

SET  flag  to  indicate  single  diaension  resolution  advisories  preferred; 

C1LL  P  E  SO  LOTI  0!I_1  D  VISOR  I  ES_E  V1T.0  IT  IOE_  POETISE; 

IE  (resolution  advisories  selected  for  the  pair) 

THEN  PEBEOPH  resolution_advisorles_store_in_pair_record; 

ELSE  CLP1B  flag  in  pair  record  to  indicate  that  resolution  advisories  for 
controlled  aircraft  is  selected; 

JE  (this  pair  is  flagged  for  normal  resolution) 

THEB  flag  this  pair  for  delayed  resolution; 

ELSE  save  the  computed  horizontal  and  vertical  alss 

distances  from  the  encounter  list  in  the  pair 
record; 

EBP  resolution_advisory_addition_for_controlled_air craft; 
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PROCESS  resolation_adTisory_addit ion_for_conErolled_aircrafE; 

RECALC  »  STROE; 

PRBC. PIER  «  STROE : 

SRGDIH  «  STROE; 

CULL  RESOLOTIOR_ADTISORIES_BTALOATIOH_ROOTIEE 

IS  (ELERTRT ,  PREC,  ASEP,  SRGDIH,  RRRCAP) 

PIT  (RAOSP^R) i 

JR  (RADSPT?  JE  TROLL) 

TRRR  PER PORI  resoln*ion_adTisories_stor«_in_pair_racord 
ELS*  PREC. PIER  *  SPALSE; 

If  (ELERTRT.  DELREQ  £2  SPALSE) 

THEH  ELERTRT.  DELREQ  *  STROE: 

ELSE  PREC.  PHD  =  ELERTRT.  SD2: 

PRBC.  PTHD  «  ELERTRT.  ALT; 

512  resolu»ion_ad»l3ory^addition-for_controlled_air craft; 
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SOOTHS  »lTITtJD*_SBB»RHTTOB_TBRESBOlD_DBTBBBIRIlTIOH 
IB  (aircraft  state  rectors) 

OPT  (altitude  separation  threshold  parameter) : 

<Oeternine  the  altitode  separation  threshold  used  for  positive/negative 
resolution  advisory  selection  and  transitions 

If  (either  aircraft  above  floor  of  ultra-high  airspace) 

THPB  SfT  altitude  separation  threshold  to  ultra-high  altitode 
positive  advisory  threshold; 

BLSEIP  (either  aircraft  above  floor  of  positive  controlled  airspace) 
THPB  SET  altitude  separation  threshold  to  high  altitude  positive 
advisorv  threshold; 

PLSPIP  (either  aircraft  is  controlled) 

•"PPM  SET  altitude  separation  threshold  to  low  altitude  positive 
advisory  threshold  for  uncontrolled/controlled 
or  controlled/controlled  conflict  pairs; 

qtherwi 5?  SPT  altitude  separation  threshold  to  low  altitude  positive 
advisory  threshold  for  uncontrolled/uncontrolled 
aircraft ; 

PRD  ALTITaDP_SP?l®VHOW_TBRESBOLD_D»TERBIBATIO!I; 
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POOTIRE  »LTIT0DE_SEP»!UTIOR_TBR;SHOt.D_DETE8RHJlTIOII 
U  (8CI01,  1CI D2) 

OPT  (»S!P): 

I*  ((1CID1.Z  21  IL0B)  2£  { 1CID2.  I  21  1L0B)  ) 

TBEB  (SEP  «  1SBP0; 

EtSEIP  ((1CID1.2  21  1LPC)  2i  (1CID2.Z  21  »«C)  ) 

TBEB  II  SEP  »  USEPB: 

EisBir  ((*ciDi.cn»c  22  steps)  25  <»ciD2.e0!»c  52  *TR0En 
THEM  8SBP  «  1SEPIL: 

OTHEPPTSE  US BP  «  8SBPL; 

ESP  H.TrrODB_S!P»RVriOS_',HBESHOtD_DBTE8ailt»*I011; 
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B0DT1EE  COSPLIC‘’,_COETPOL_VARIABLE_!JPDATE 

III  (maneuvering  *-arget  threat  and  resolution  advisory  flags) 

HOOT  (conflict  control  variable) ; 

<?he  conflict  control  variable  (POSCBD)  is  used  to  iapleaent  the 
2-out-pf-3  rule  for  detecting  the  need  for  resolution  advisories 
before  actually  selecting  thea.  it  is  also  used  to  indicate  the 
severity  of  the  advisories  in  the  pair  record  (negative,  positive  or 
double  dimension  positive).  Another  function  of  POSCBD  is  to  pass 
inforaation  froa  RUB  Processing  Task  to  Raster  Besolntion  if 
the  previously  selected  resolution  advisories  were  incompatible 
with  those  froa  another  source.  This  process  is  used  only  to 
update  POSCBD  for  the  2-out-of-3  rale.> 

I*  (maneuvering  target  threat  flag  is  set) 

?HEH  conflict  control  variable  should  be  set  to  indicate  resolution 
advisories  are  necessary: 

ItSJ  IS  (resolution  advisory  flag  is  set) 

THFH  IP  (conflict  control  variable  shows  that  the  pair  record 
was  created  this  scan) 

THBW  SIT  conflict  control  variable  for  one  hit; 

ELSE  SET  conflict  control  variable  to  indicate 
resolution  advisoress  are  necessarv; 

ELSE  IP  (conflict  control  variable  shows  pair  record  created 
this  scan  OS  one  hit  recorded) 

ISIS.  SET  conflict  control  vari’tlr  one  miss; 

BtSE  SJS*  conflict  control  vari  .e  no 

resolution  advisory  necessary; 

PRO  COBPIICT_COBTBOI_ThBHBtE_n?DlkTE; 
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RQUTIHB  CORPtTCT_COH?ROI_VRRTRBLB_lJ?DRTB 
II  (StBHTRT. CHDFIG,  EtBHTRT. HTTF1G) 

HOOT  (PSBC.POSCHD)  ; 

U  (BLBHTRY .  HTTPLG  Jfl  *TRCB) 

TfH  PRBC.  POSCHO  -  SRRHEC; 

USB  I?  (ELBHTRT.  CHDPLG  =  I’-ROB) 

TBE»  I?  (P5BC. POSCHO  SHOTS??) 

HIS  PRBC.  POSCHO  =  SONEHIT; 

USB  PRBC.  POSCHO  =  SRRHEC; 

I1S2  12  ((PRBC.  POSCHO  Ifl  SOHEHIT)  OR  (PRBC.  POSCHO  12  SHOTSBT) ) 
THEM  PRBC. POSCHO  =  SOHEHIS; 

ELSE  PRBC.  POSCHO  =  SHORR; 

*32  COHPt IC?_COHTROt_B RRI RB1B_0 PO R*B; 
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BOOTIES  RORIZOimt_RESOLOTIOR_llOTISORY_ROSTIRG_TO_C01irLICT_TiBLE 
III  (1C  state  vector,  pair  record) 

OPT  (horizontal  aaneuver,  pair  record  pointer  and  nultiplicity  count  in 
conflict  table)  ; 

<Resolution  advisories  have  been  selected  by  RhBR  on  this  scan.  This 
routine  deternines  vhat  (if  any)  horizontal  resolution  advisories 
should  appear  in  the  conflict  table  entry. > 

IF  (horizontal  resolution  advisories  in  the  pair  record) 

TREE  PERFORM  horizontal_resolution_advisorv_in_pair_record; 
slss  gsgaag  horizontal_resolution_advisory_not_in_pair_record: 

BED  HORIZO!ITM_RESOL0TTO!l_»DVISOST_POSTI!IG_TO_CO’IPLICT_T»BtB: 
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BOO* HIE  HORIBOHTAL_BESOL0TIOH_ADVISOHY_POSTIHG_TO_COHFLICT_TABLB 
JJ  (ACID,  PBEC) 

OPT  (CTEBTBT. HBAH,  CTEHTRY. ACIDH,  CTEHTRY. BOLTH)  ; 

If  (PREC.ac.PHBAH  BE  SHOLLRSS) 

THBB  PEBEOBH  horizontal_resolation_adTisory_in_pair_record; 

EtSE  PEBFORfl  horizontal_resolutlon_ad*isory_not_in_pair_record; 

BHD  HORIZOHTAL_RESOIOTIOH_ADYISOBY_POSTTHG_TO_COHFLICT_TABLB; 
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PBOCSSS  horlzontal_resolntion_advlsory_in_pair_record; 

<1  horizontal  resolution  advisory  is  in  tha  pair  racord  for  this  1C. 

This  orocass  daterminas  the  affective  horizontal  resolution 
advisory  for  tha  conflict  table  entry  based  on  this  and  all  other 
pair  records  vlth  horizontal  advisories  for  this  1C. > 

If  (sore  than  one  oair  record  causing  a  horizontal  resolution  advisory  in  the 
conflict  table  entry  to  this  »C) 

*HEB  PEBFOBB  horizontal_resolution_adviaory_selection; 

ELSEI?  ((one  pair  record  cansing  a  horizontal  resolution  advisory  to  this  1C 

in  the  conflict  table  entry)  IBP  (the  conflict  table  entry  points 
to  this  pair  record)) 

THEB  SET  horizontal  resolution  advisory  in  conflict  table  entry  to  the 
resolution  advisory  in  the  pair  record: 

ELSE If  (one  pair  record  causing  a  horizontal  resolution  advisory  in  the 
conflict  table  entry) 

TH»B  place  effective  resolution  advisory  in  the  conflict  table  entry; 
Incresent  nuaber  of  pair  records  causing  a  horizontal  resolution 
advisory  to  this  1C: 

OTHEPSISE  SET  resolution  advisory  in  conflict  table  entry  to  resolution 
advisory  in  pair  record; 

SET  nnsber  of  pair  records  causing  horizontal  resolution 
advisory  to  one; 

SB f  conflict  table  entry  pair  record  pointer  to  point  to  this 
pair  record; 

EBP  horizon t a l_resolutlon_advisory_in_pair_record; 
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PROCESS  horizon*- a  l_re  so  lution_advi  sory_in_pair_record  ; 

IF  (CTENTRY. HOLTH  GT  1) 

THEN  PERFORH  horizontal _reso I at ion_adv isory_se lect ion : 
ELSEIF  ( (CTENTRY. HOLTH  Efi  1)  AND  (CTENTRY.  ACIDH  Efl  PREC)) 
THEN  CTENTRY . HR  AN  =  P”EC. ac. PHH UN ; 

ELSEIF  (CTENTRY. HOLTH  Efi  1) 

THEN  CTENTRY. HHAN  =  EEERR A (PREC. a C. P HHAN, CTENTRY. PHAN) 
CTENTRY.  HOLTH  =  ITVO; 

OTHERWISE  CTENTRY. HHAN  =  PREC . ac . PHH AN ; 

CTENTRY. HOLTH  =  1; 

CTENTRY. ACIDH  =  PREC; 

END  horizon*-al_resolat  ion_ad»isory_in_pair_record; 
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RR0CB88  horizontal_resolutlon_advisory_not_in_pair_record : 

<There  la  not  a  horizontal  resolution  advisory  for  this  AC  In  the  pair 
record.  This  process  deteralnes  if  a  horizontal  resolution  advisory 
say  have  been  in  the  pair  record  on  the  previous  scan.  If  so, 
the  effective  horizontal  resolution  advisory  in  the  conflict  table 
entry  should  be  recosputed. 

Multiplicity  is  the  nasber  of  pair  records  contributing  to  the 
resolution  advisory  in  one  dlaension  for  an  aircraft  (noiTR).> 

IF  (horizontal  resolution  advisory  aultiplicihy  in  conflict  table  G*  one) 

TRBB  PBRBOHH  horlzontal_resolution_advisory_selec*  ion ; 

BLSBI?  ((horizontal  resolution  advisory  sultiplicity  in  conflict  table  entry 
f Q  one)  IRC  (conflict  table  entry  points  to  this  pair  record)) 
THBH  SBT  horizontal  resolution  advisory  in  conflict  table  entry  to  null: 
SBT  horizontal  resolution  advisory  sultiplicity  to  zero: 

SBT  pair  record  pointer  in  conflict  table  entry  to  null; 

o-RVRUts;: 

<no  horizontal  resolution  advisory  in  conflict  table  entry,  or  only 
one  other  pair  record  causing  a  horizontal  resolution  advisory.) 

t HD  horizontal_resolution_advisory_not_in_pair_record : 
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PROCESS  hori2on*al_resolation_aaTisoty_not_in_pair_record: 

IP  (CTSRTRT.  EDITH  52  1) 

PERPORH  horizontal_resolation_ad»isory_selection: 

Btsetr  (  (CTERTBT .  BDLTH  IS  1)  (CTEITRT.  XCIDH  E£  PREC)) 

TIER  CTERTRT.  HHXR  =  Si* OLIRES; 

CTERTRT.  ROf'H  «  0; 

CTESTRT. XCIDH  *  JROLL ; 

OTHERWISE: 

<no  horizontal  RX  in  conflict  table  entry,  or  only 
one  other  pair  record  cansing  a  hori2ontal  RX.>  ; 

PRD  horizontal_resolution_ad*isory_not_in_pair_record ; 

I 

i 

! 

j 

j 

i 

i 
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PROCESS  horizon*al_resolution_advisory_select ion; 

<This  orocess  examines  all  pair  records  in  which  the  subiect  he  is 
contained.  The  effective  horizontal  resolution  advisory  is  selected 
froa  all  of  the  pair  records  and  placed  in  the  conflict  table  entry. > 

SET  horizontal  resolution  advisory  in  conflict  table  entry  to  null; 

SET  conflict  table  entry  horizontal  pair  record  pointer  to  null; 

SET  horizontal  resolution  advisory  aultiplicity  count  to  zero; 

loop; 

Set  next  pair  record  associated  with  this  conflict  table; 

ETITIE  (no  more  pair  records)  ; 

IF  (subject  DC  in  this  pair  record) 

THEN  I?  (horizontal  resolution  advisory  in  this  pair  record  is 
not  null) 

TREK  place  effective  horizontal  resolution  advisory 
in  conflict  table  entry; 

Increment  horizontal  resolution  advisory  multiplicity 
count; 

IE  (conflic*  table  entry  pair  record  pointer  E2  null) 
TH EH  SET  conflict  table  entry  pair  record  pointer 
to  point  to  this  pair  record; 

ELSE; 

ELSE; 

ELSE; 

EEDLOOP ; 


EV3  hor izont al_resolution_advi sory_select ion 
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PROCESS  horl  zontal_resolution_advisory_selection; 

CTENTRT. HAAN  =  SNOLLRES; 

CTFNTRT. ACIDH  =  *NOLL: 

CTFNTRT. AOLTH  =  0; 

loop: 

Get  next  pair  record  associated  with  this  conflict  table; 

EXITIF  (no  more  pair  records) ; 

IF  (ACTD.CTENTRT  E£  TPREC.acl.PAC)  OR  ( ACT D. CTENTRT  E£  TPRBC. ac2. PAC) ) 
THER  IF  (TPRBC. ac. PHAAN  NE  TNOLLRES) 

THEN  CTENTRT. HAAS  =  EPFHRA (TPREC. ac. PHAAN, CTENTRT. HAAN) ; 
CTENTRT. AOLTH  =  CTENTRT. AOLTH  ♦  1; 

IE  (CTENTRT. ACIDH  Efi  SNOLL) 

THE]}  CTENTRT. ACIDR  =  TPREC; 

ELSE; 

ELSE: 

ELSE: 

ENDLOOP : 

END  hori zon t a l_re solution_ad visor y_se lection 
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POOTISE  T?«TICit_ftrsOtOTIO!I_»OfISO«I_POSTI!r(!_TO_CO!rrLICT_T»Btr 
Ifi  (1C  s*ate  vector,  pair  record) 

OPT  (conflict  table  entry:  vortical  sanauver,  pair  record  pointer, 
■oltipllcity)  ; 

CResolutlon  advlsorlas  hava  baan  selected  by  Sit*  on  this  scan.  This 
routine  deterainas  shat  (if  any)  vortical  raaolntion  advisories 
should  appear  in  tbs  conflict  table  antry. > 

IF  (pair  record  has  vertical  resolution  advisories) 

tnew  PERFORM  vertical_resolution_advieory_in_pair_record: 

ELSE  PEBPOPH  vartlcal_rasolution_advisory_not_in_polr_racord: 

EBP  VERTICAL_SESOtOTIOB_AOTISORT_POSTIRC_TO_C01IPtrCT^TlBLE: 
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BOOT  I  HE  VERTICAL_RESOLOTIOR_ADTISORT_POSTIHG_TO_COHPLICT_TABLE 
T»  (ACID,  PREC) 

OOT  (C'PHTRY. VRAM ,  CTEHTRT. ACID?,  CTEHTR f . HOLT?)  ; 

IP  (PREC.ac.PVBAH  HE  PHOLLRES) 

l|,HEB  PERPOBB  ?ertical_resolution_advlsor7_ln_pair_Tecord; 

ELSE  PERPORH  Yertlcal_resolution_advisoTy_not_in_palr_record ; 

EHP  ?ER‘rICAL_R?SOLOTIOH_ADTISOHY_POSTIHG_TO_COHPtICT_TA  BLE; 
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PBOCES*  vertical_resolution_advisor?_ln_palr_record; 

<1  vertical  resolution  advisor?  is  in  ths  pair  record  for  this  1C. 

•his  process  deteraines  the  effective  vertical  reso lotion 
advisor?  for  the  conflict  table  entr?  based  on  this  and  all  other 
pair  records  with  vertical  advisories  for  this  AC.> 

11  (  tore  than  one  pair  record  ceasing  a  vertical  resolution  advisor?  in  the 
conflict  table  entr?  to  this  AC) 

THEE  PEBPOPH  vertleal_resolationa,advi8or?_selection : 

EISEIf  (one  pair  record  canning  a  vertical  resolution  advisor?  to  this  AC 
in  the  conflict  table  entr?  ABO  the  conflict  table  entr?  points 
to  this  pair  record) 

THBB  3BT  vertical  resolution  advisor?  in  conflict  table  entr?  to  the 
vertical  resolution  advisor?  in  the  pair  record; 

nstir  (one  pair  record  causing  a  vertical  resolution  advisor?  in  the  conflict 
table  entr?) 

THEB  save  effective  vertical  resolution  advisor?  in  the  conflict 
table  entr?; 

Increnent  nuaber  of  pair  records  causing  a  vertical  resolution 
advisor?  to  this  AC; 

OTHEBBISB  3BT  resolution  advisor?  In  conflict  table  en*r?  to  resolution 
advisor?  in  pair  record; 

SET  nuaber  of  pair  records  causing  vertical  resolution  advisor? 
to  this  AC  to  one; 

SBT  conflict  table  entr?  pair  record  pointer  to  point  to  this 
pair  record; 

BBD  vertlcal_resolution_advisor?_in_palr_record; 
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PROCESS  vertical_resolution_advisory_in_pair_record ; 

If  (CTENTRY.  NtJLTY  Gf  1) 

THEN  PEBEORH  vert ical_resolu*i on_ad vi sory_selec* ion ; 
ELSEIP  ( (CTENTRY.  tl  OLTY  E£  1)  &ND  (CTENTRY. ACIDV  Efl  PREC)  ) 
7BBN  CTENTRY. YNAN  =  PRBC.ac. PYBAN; 

ELSEIF  (CTENTRY.HULTY  E£  1) 

THEM  CTENTRY. V!UN  =  EEEYBMPREC.  ac.  PHNAN,  CTENTRY.  YNAN)  ; 
CTENTRY. BOLT?  =  ITWO; 

OTHERWISE  CTENTRY. YUAN  =  PREC. ac. PYNAN ; 

CTENTRY. BOLTY  =  1; 

CTENTRY. ACIDY  =  PREC; 

EBP  vertical_resolution_adYisory_in_pair_record; 
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PROCESS  vertical_resolution_advisory_not_in_pair_record; 

<?here  is  not  a  vertical  resolution  advisory  for  this  *C  in  the  pair 
record.  This  process  deteraines  if  a  vertical  resolution  advisory 
aay  have  been  in  the  pair  record  on  the  previous  scan,  if  so, 
the  effective  vertical  resolution  advisory  in  the  conflict  table 
entry  should  be  recoaputed. 

Sultiolicity  is  the  nuaber  of  pair  records  contributing  to  the 
resolution  advisory  in  one  diaension  for  an  aircraft  (HOLTV).> 

IF  (vertical  resolution  advisory  nultiplicity  in  conflict  table  entry  ST  one) 
THEM  PEBPORH  vertical_resolution_advisory_selection; 

ELSEIF  ((vertical  resolution  advisory  nultiplicity  in  conflict  table  entry 
EQ  one)  RED  (conflict  table  entry  points  to  this  pair  record)) 

THEE  SET  vertical  resolution  advisory  in  conflict  table  entry  to  null; 

SET  vertical  resolution  advisory  nultiplicity  to  zero; 

SET  pair  record  pointer  in  conflict  table  entrv  to  null; 

OTHERWISE;  <no  vertical  resolution  advisory  in  conflict  table  entry,  or  only 
one  other  pair  record  causing  a  vertical  resolution  advisory. > 

TED  vertical_resolution_advisory_not_in_pair_record ; 
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process  ver*ical_re3olation_advisory_not_in_pair_record; 


JF  (CTEMT8T.H0I.TV  1) 

*3B8  pebbo8h  veTtical_reeolatlon_*dviaory_Mleotlon» 
EISEI*  ( (CTB8T8Y.  H01TV  Jfi  1)  122  (CTEMTHT.  1CIDV  Jfl  PBBC)  ) 

THEM  CTEMTHT.7H1M  *  SMOlLtBSj 
ctemtht.h0it7  ■  o: 

CTBMT8T. 1CIDV  -  IMULLs 

OTHgaaiSB:  <no  vertical  R»  in  conflict  table  entry,  or  only 

one  other  pair  record  cauelng  a  vertical  81. > 

*80  ver tical_resolation_advl»ory_not_in_pair_ record ? 
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P30C8SS  vert ical_resolution_advisory_selection; 

<This  process  exaaines  all  pair  records  in  which  the  subject  AC  Is 
contained.  The  effective  vertical  resolution  advisory  is  selected 
fros  all  of  the  pair  records  and  placed  in  the  conflict  table  entry. > 

SET  vertical  resolution  advisory  in  conflict  table  to  null; 

SET  conflict  table  entry  vertical  pair  record  pointer  to  null; 

SET  vertical  resolution  advisory  Multiplicity  count  to  zero; 

loop; 

Set  next  pair  record  associated  with  this  conflict  table; 

EXITIF  (no  sore  pair  records) ; 

X?  (subject  AC  is  in  this  pair  record) 

TH EE  IP  (vertical  resolution  advisory  in  this  pair  record  for 
this  AC  is  not  null) 

THEE  save  effective  resolution  advisory  in  conflict 
table  entry; 

Increment  vertical  resolution  advisory  Multiplicity 
count; 

If  (conflict  table  entry  pair  record  pointer  52  "ill) 
THEE  SET  conflict  table  entry  pair  record  pointer 
to  poi: t  to  this  pair  record; 

ELSE; 

ELSE; 

ELSE; 

EED100P: 

BED  vert ical_resolution_advlsory_select ion; 
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PROCESS  vert ical_resolnti on_ad visor v_select ion; 

CTEHTRT. VHHH  =  SHOLLRES ; 

CEHTRT.  IlCIDV  =  JHOLL; 

CTEHTRT •  HOLTV  =  0; 

loop; 

Get  cert  pair  record  associated  with  this  conflict  table; 

EXITIP  (no  «ore  pair  records) ; 

JF  ((ACID. CTEHTRT  P£  TPR EC. acl. P*C)  OP  (XCI D. C^FS^PT  F£  TFREC. ac2. PAC) ) 
THEM  IF  (TP RFC.  ac.PVHAH  HE  SH0LLFES) 

THEH  CTEHTRT . VHAH  =  EFFVRX (TPRFC. ac. PVHUN, CTENTRT. VHXH) ; 
CTEHTRT. HOLTV  =  CTEHTRT. H0L TV  ♦  1; 

IF  (CTEHTRT. ACIDV  E£  HH0LL) 

THEH  CTEHTRT. ACIDV  =  TPPFC; 

ELSE; 

S1SEJ 

PISE; 

EHDLQQP; 

EHD  vert ical_resolutlon_advisory_se lection; 


i 
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13.  RESOLUTION  ADVISORIES  EVALUATION  ROUTINE 


The  Resolution  Advisories  Evaluation  Routine  (RAER)  is  called  to 
determine  resolution  advisories  for  a  pair  of  aircraft  requiring 
resolution  by  the  Master  Resolution  Task  or  ;o  compute 
resolution  advisories  for  the  controller  alert  function  of  the 
Conflict  Resolution  Data  Task.  RAER  receives  as  input  an 
Encounter  List  entry,  the  altitude  separation  threshold,  a  flag 
indicating  whether  single  or  double  dimension  resolution 
advisories  are  requested,  and  a  flag  indicating  whether  the 
Master  Resolution  Task  (Section  12)  or  the  Conflict  Resolution 
Data  Task  (Section  11)  is  calling  this  routine.  A  Pair  Record 
is  also  provided  to  RAER  when  it  is  called  by  the  Master 
Resolution  Task.  The  routine  generates  positive  or  negative 
horizontal  or  vertical  resolution  advisories,  positive  double 
dimension  resolution  advisories  or  vertical  speed  limit  (VSL) 
resolution  advisories  for  each  aircraft  that  is  to  be 
maneuvered.  The  major  functions  of  the  Resolution  Advisories 
Evaluation  Routine  are  presented  in  Table  13-1. 

RAER  provides  resolution  for  a  conflict  pair  by  selecting  the 
"best"  set  of  resolution  advisories  from  a  predetermined  master 
list  of  advisories.  This  master  list  of  advisories  is 
conceptually  divided  into  three  groups:  resolution  advisory 
sets  that  maneuver  only  the  first  aircraft;  sets  that  maneuver 
only  the  second  aircraft;  and  sets  that  maneuver  both  aircraft. 
Tables  13-2  and  13-3  show  how  the  maneuvering  aircraft  are 
determined . 

Each  of  these  three  groups  is  further  divided  into  three 
subgroups:  resolution  advisory  sets  with  horizontal-only 
advisories;  sets  with  vertical-only  advisories;  and  sets  with 
double  dimension  advisories. 

"Beet"  is  defined  as  being  that  set  of  advisories  that  meets 
certain  minimum  criteria  and  surpasses  the  minimum  criteria  in 
more  ways  than  any  other  potential  resolution  advisory  set. 

Only  positive  resolution  advisories  are  included  in  the  master 
list  of  resolution  advisory  sets.  Negative  advisories  are  a 
special  case  of  positives  and  are  signified  by  setting  a  flag 
associated  with  a  resolution  advisory  set.  The  negative 
resolution  advisory  that  replaces  a  positive  resolution  advisory 
is  actually  the  negative  of  the  opposite  sense  advisory.  Thus 
the  negative  of  climb  1b  don't  descend.  The  negative  of  turn 
right  i s  don't  turn  left. 
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TABLE  13-1 


MAJOR  FUNCTIONS  PERFORMED  BY  THE 
RESOLUTION  ADVISORIES  EVALUATION  ROUTINE 


Resolution  Advisories  Evaluation  Routine 


1.  Determine  which  aircraft  to  maneuver 

•  Select  direction  of  vertical  resolution 
advisories  if  both  aircraft  are  maneuvered 

2.  Select  list  of  potential  resolution  advisories  that 
maneuvers  the  appropriate  aircraft 

3.  Determine  if  a  positive  vertical  advisory  should  be 
modified  because  of  proximity  to  terrain 

4.  Calculate  predicted  separation  based  on  response  to 
potential  resolution  advisories 

5.  Determine  if  the  negative  sense  of  any  of  the  resolution 
advisories  is  acceptable 

•  Modify  those  resolution  advisories  for  which 
negatives  are  acceptable 

•  Calculate  vertical  speed  limit  advisories  as 
possible  replacements  for  any  negative  vertical 
advisories 

-  Modify  those  negative  vertical  advisories 
for  which  vertical  speed  limits  are 
acceptable 
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TABLE  13-1 
(Concluded) 


6.  Evaluate  absolute  features  for  all  potential  resolution 
advisory  sets 

•  If  none  of  the  potential  resolution  advisory  sets 
has  all  absolute  features  set  to  true,  perform 
multi-aircraft  conflict  resolution  logic 

If  none  of  the  potential  resolution 
advisory  sets  has  all  absolute  features 
set  to  true,  indicate  no  selection  of 
advisories  for  now 


•  If  more  than  one  set  of  advisories  has  all 
absolute  features  set  to  true,  perform  relative 
features  evaluation 

•  If  more  than  one  set  of  advisories  is  tied  for 
the  "best,"  perform  tie-breaking  features 
evaluation 
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TABLE  13-2 


WHICH  AIRCRAFT  TO  MANEUVER  WHEN  NEITHER  IS  IN  FINAL 


AIRCRAFT  2 

AIRCRAFT  1 

Controlled 

Controlled 

Uncontrolled 

Equipped 

Unequipped 

Equipped 

Controlled 

Equipped 

Both 

AC  2 

AC11 

Controlled 

Unequipped 

AC1 

Neither 

AC1 

Uncontrolled 

Equipped 

AC21 

AC  2 

Both 

Uncontrolled 

Unequipped 

AC1 

Neither 

AC1 

^Both  aircraft  will  be 

maneuvered  if 

PIFR  Is  set. 

APPROACH  ZONE 

Uncontrolled 

Unequipped 

AC  2 

“either 

AC  2 

Neither 
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TABLE  13-3 


WHICH  AIRCRAFT  TO  MANEUVER  WHEN  AIRCRAFT  2  IS  IN  FINAL  APPROACH  ZONE 


AIRCRAFT  2 

AIRCRAFT 

1 

Controlled 

Equipped 

Controlled 

Unequipped 

Uncontrolled 

Equipped 

Uncontrolled 

Unequipped 

Controlled 

Equipped 

AC1 

AC  2 

AC1 

AC2 

Controlled 

Unequipped 

AC1 

Neither 

AC1 

Neither 

Uncontrolled 

Equipped 

AC1 

AC  2 

AC1 

AC  2 

Uncontrolled 

Unequipped 

AC1 

Neither 

AC1 

Neither 

Rule  to  determine  which  aircraft  to  maneuver: 

If  one  of  the  aircraft  is  on  final  approach: 

1.  Give  resolution  advisories  to  the  aircraft  not  on  final 
approach  If  it  Is  equipped. 

2.  Give  resolution  advisories  to  the  aircraft  on  final  approach 
if  the  other  aircraft  is  unequipped. 
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Besides  including  only  positive  resolution  advisories  in  the 
master  list  of  advisory  sets,  another  restriction  is  placed  on 
the  vertical  resolution  advisories  for  the  sets  with  both 
aircraft  maneuvered.  Rather  than  including  all  four  possible 
vertical-only  advisory  sets,  and  therefore  16  sets  of  double 
dimension  advisories,  only  one  vertical-only  advisory  set  is 
included.  This  is  done  by  allowing  the  vertical  resolution 
advisories  to  be  selected  dynamically  for  the  case  in  which  both 
aircraft  are  maneuvered.  The  master  list  of  resolution 
advisories  and  its  associated  data  structure  are  discussed  in 
Section  13.1.  By  keeping  the  master  list  of  advisories  as  small 
as  possible,  the  computation  time  for  RAER  is  minimized. 

13.1  Resolution  Advisory  Data  Structure  (RADS) 


The  data  structure  for  a  resolution  advisory  set  is  described  in 
pseudocode  in  Section  13.5.  Some  of  the  data  fields  describe 
Intrinsic  properties  of  each  resolution  advisory  set  and  are 
"hardwired,"  while  others  depend  on  the  encounter  and  are 
computed  by  RAER.  The  fields  that  are  "hardwired”  are  shown  in 
Table  13-4. 

When  both  aircraft  are  expected  to  respond  to  resolution 
advisories,  there  is  normally  one  "best  vertical"  resolution 
advisory  set.  This  "best  vertical"  resolution  advisory  set  can 
be  found  by  projecting  the  aircraft  ahead  eight  seconds  and 
giving  the  aircraft  on  top  a  climb  and  the  one  below  a  descend. 
For  the  resolution  advisories  that  maneuver  both  aircraft  in  the 
vertical  dimension,  the  vertical  maneuvers  are  not  "hardwired," 
but  are  computed  using  this  "eight  second  rule."  The  same  is 
not  done  when  only  one  aircraft  is  maneuvered  because  it  may  be 
desirable  to  maneuver  one  aircraft  vertically  toward  another  to 
avoid  a  vertical  chase. 

The  "eight  second  rule"  as  described  above  is  used  only  on  the 
first  scan  in  which  vertical  resolution  advisories  are  selected 
for  a  pair  of  maneuvering  aircraft.  Once  vertical  advisories 
have  been  selected,  on  subsequent  scans  the  same  vertical  sense 
must  be  maintained. 

The  selection  of  the  "best  vertical"  resolution  advisories  for  a 
pair  of  aircraft  should  not  be  confused  with  the  selection  of 
the  "best"  resolution  advisory  set  for  a  conflict  pair.  The 
selection  of  the  "best  vertical"  advisories  only  determines 
which  vertical  advisory  should  be  considered  for  each  aircraft 
to  resolve  the  conflict. 
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TABLE  13-4 


FIELDS  IN  THE  RESOLUTION  ADVISORY  DATA 
STRUCTURES  THAT  ARE  "HARDWIRED" 


RESOLUTION  ADVISORY 

DATA  STRUCTURE  FIELD  INITIAL  VALUE 

CMDED_CMDED  Set  if  this  advisory  set  contains  advisories 

for  both  AC;  reset  otherwise 

CMDED  UNCMDED  Set  if  this  advisory  set  contains  advisories 

for  the  first  AC  only,  reset  otherwise 

HORIZ  Set  if  this  advisory  set  contains  a  horizontal 

advisory;  reset  otherwise 

HI  Horizontal  resolution  advisory  for  first  AC, 

or  null  if  this  AC  not  maneuvered 

H2  Horizontal  resolution  advisory  for  second  AC, 

or  null  if  this  AC  not  maneuvered 

INDEX1  Set  to  reference  the  appropriate  entries  in 

the  PSEP,  QSEP,  and  HMD  matrices  that 
correspond  to  the  horizontal  advisory  in  this 
advisory  set  for  the  first  AC 

INDEX2  Set  to  reference  the  appropriate  entries  in 

the  PSEP,  QSEP,  and  HMD  matrices  that 
correspond  to  the  horizontal  advisory  in  this 
advisory  set  for  the  second  AC 

INDEX3  Set  to  reference  the  appropriate  entries  In 

the  PSEP,  QSEP,  VMDA,  and  VMDB  matrices  that 
correspond  to  the  vertical  advisory  in  this 
advisory  set  for  the  maneuvered  AC,  regardless 
of  whether  one  or  both  AC  are  maneuvered 

MATPTR  Set  to  point  to  the  set  of  separation  matrices 

to  be  used  with  the  resolution  advisory  set. 

In  Two-aircraft  Resolution  logic  there  la  only 
one  set  of  matrices.  There  may  be  two  sets  of 
matrices  in  the  Multi-aircraft  Resolution 
logic. 


RESOLUTION  ADVISORY 
DATA  SET  FIELD 

NXTADV 

SINGLE 

UNCMDED_CMDED 

VERT 

VI 

V2 


TABLE  13-4 
(Concluded) 


INITIAL  VALUE 


Points  to  next  data  structure  in  list 

Set  if  this  advisory  set  has  only  single 
dimension  advisories;  reset  if  this  advisory 
set  has  double  dimension  advisories 

Set  if  this  advisory  set  contains  advisories 
for  the  second  AC  only;  reset  otherwise 

Set  if  this  advisory  set  contains  a  vertical 
advisory;  reset  otherwise 

Vertical  resolution  advisory  for  first  AC  if 
only  first  AC  maneuvered,  null  if  first  AC  not 
maneuvered,  or  uninitialized  if  both  AC 
maneuvered 

Vertical  resolution  advisory  for  second  AC  if 
only  second  AC  maneuvered,  null  if  second  AC 
not  maneuvered,  or  uninitialized  if  both  AC 
maneuvered 
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13.2 


Predicted  Separation  Calculations 


The  predicted  separation  matrices  contain  the  separations  that 
two  conflicting  aircraft  are  expected  to  achieve  by  responding 
to  resolution  advisories.  The  separation  values  are  computed  by 
performing  a  fast-time  simulation  and  modeling  the  performance 
of  the  aircraft.  This  simulation  begins  with  a  short  delay 
period  (to  account  for  communication  and  pilot  response  delays), 
during  which  only  sensed  turns  and  previous  advisories  are 
modeled.  This  is  followed  by  a  maneuver  period,  during  which 
the  aircraft  are  modeled  as  responding  to  the  various  resolution 
advisory  sets  under  consideration  for  the  present  conflict. 

During  the  fast-time  simulation,  the  minimum  values  for 
three-dimensional  (3-D)  separation  (slant  range),  two- 
dimensional  horizontal  separation  (range),  and  vertical 
separation  are  recorded  in  the  predicted  separation  matrices  for 
the  various  combinations  of  maneuvers  modeled  for  the  aircraft. 
The  3-D  closest  approach  point,  horizontal  closest  approach 
point,  and  vertical  closest  approach  point  may  occur  at 
different  times. 

13.2.1  Predicted  Separation  Data  Structures 

The  predicted  separation  data  structures  consist  of  five 
matrices:  HMD,  VMDA,  VMDB,  PSEP,  and  QSEP.  The  first  four  of 
these  matrices  contain  minimum  separation  values:  horizontal 
separation  in  HMD,  vertical  separation  in  VMDA  and  VMDB,  and  3-D 
separation  in  PSEP.  The  QSEP  matrix  contains  3-D  separation 
values  for  a  particular  instant  in  time. 

The  HMD  matrix  is  a  3x3  array.  Each  element  represents  the 
minimum  horizontal  separation  for  a  particular  combination  of 
horizontal  flight  paths  for  the  two  aircraft.  For  computational 
efficiency,  the  square  of  the  range  is  stored,  in  units  of 
nml  .  The  first  dimension  of  HMD  corresponds  to  the  three 
horizontal  maneuvers  turn  left  (TL),  continue  straight  (CS),  and 
turn  right  (TR)  for  one  aircraft.  The  second  dimension 
corresponds  to  the  same  three  horizontal  maneuvers  for  the  other 
aircraft.  Each  of  the  three  horizontal  maneuvers  for  one 
aircraft  combines  with  those  for  the  other  aircraft,  giving  a 
total  of  nine  combinations.  These  nine  combinations  model  all 
possible  horizontal  resolution  advisory  sets.  Negative 
horizontal  resolution  advisories  are  not  explicitly  modeled,  but 
are  considered  to  be  represented  by  the  CS  path. 
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All  nine  horizontal  combinations  are  not  always  formed.  When 
only  one  aircraft  is  to  be  maneuvered,  only  the  CS  path  is 
modeled  for  the  other  aircraft.  If  an  aircraft  has  a  positive 
horizontal  advisory  in  the  HMAN  field  of  its  Conflict  Table 
Entry,  then  the  path  corresponding  to  the  opposite-sense 
positive  advisory  need  not  be  modeled,  since  such  an 
incompatible  advisory  cannot  be  selected.  For  instance,  if  an 
aircraft  has  a  previous  turn  left  advisory  in  its  HMAN  field, 
then  the  turn  right  path  need  not  be  modeled.  In  the  case  of 
previous  negative  horizontal  advisories,  however,  no  paths  can 
be  eliminated,  since  they  are  all  needed  by  the  negative 
resolution  advisory  determination  logic. 

The  VMDA  matrix  is  a  one-dimensional  three-element  array.  Each 
element  represents  the  minimum  vertical  separation  for  a 
particular  combination  of  vertical  flight  paths  for  the  two 
aircraft.  Unlike  the  horizontal  advisories,  not  all 
combinations  of  vertical  resolution  advisories  are  valid; 
therefore,  only  a  total  of  three  combinations  is  considered. 
(Each  of  these  three  combinations  will  hereafter  be  referred  to 
as  a  vertical  "level.") 

Vertical  level  one  always  represents  both  aircraft  projected 
ahead  with  their  current  vertical  rates.  The  meaning  of  the 
other  two  levels  will  depend  upon  which  aircraft  are  to  be 
maneuvered.  If  both  aircraft  are  to  be  maneuvered,  then  level 
two  will  correspond  to  the  vertical  resolution  advisories  picked 
by  the  "eight  second  rule,"  as  described  previously  in  Section 
13.1,  and  level  three  will  correspond  to  the  negative  of  these 
resolution  advisories.  Note  that  negative  vertical  advisories 
are  explicitly  modeled  in  this  case.  If  only  one  of  the 
aircraft  is  to  be  maneuvered,  levels  two  and  three  take  on 
different  meanings.  In  this  case,  vertical  level  two  will 
represent  a  descend  advisory  for  the  maneuvered  aircraft,  and 
level  three  will  represent  a  climb  advisory  for  that  aircraft. 
The  unmaneuvered  aircraft  will  be  projected  ahead  with  its 
current  vertical  rate  for  all  three  levels.  Negative  vertical 
advisories  are  not  explicitly  modeled  in  this  case. 

There  is  one  exception  to  the  above  rules  for  determining 
vertical  levels.  When  it  is  desired  to  model  a  descend  for  an 
aircraft  which  ia  less  than  a  distance  ATERN  above  the  terrain 
threshold,  a  don't  climb  is  modeled  instead.  Table  13-5 
summarizes  the  definitions  of  the  three  vertical  levels  for  all 
of  the  cases  described  above. 
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TABLE  13-5 


PSEP  VERTICAL  LEVELS 


Both  Aircraft  Maneuvered 


LEVEL  Is  Project  both  aircraft  ahead  with  their  current  vertical 
rates. 

LEVEL  2:  Project  each  aircraft  ahead  following  positive  vertical 
resolution  advisory  chosen  by  "eight  second  rule."* 

LEVEL  3:  Project  each  aircraft  ahead  following  negative  of  vertical 
resolution  advisory  chosen  by  "eight  second  rule.” 


Only  One  Aircraft  Maneuvered 


LEVEL  1:  Project  both  aircraft  ahead  with  their  current  vertical 
rates. 

LEVEL  2:  Descend*-  for  maneuvered  aircraft,  project  unmaneuvered 
aircraft  ahead  at  current  vertical  rate. 


LEVEL  3:  Climb  for  maneuvered  aircraft,  project  unmaneuvered 
aircraft  ahead  at  current  vertical  rate. 


^Descend  is  modeled  as  don't  climb  if  aircraft  is  less  than 
ATERN  above  the  terrain  threshold. 
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The  PSEP  matrix  is  a  3x3x3  array.  Each  element  represents  the 
minimum  3-D  separation  for  a  particular  combination  of  both 
horizontal  and  vertical  flight  paths  for  the  two  aircraft.  In 
computing  the  separation  values,  the  vertical  separation 
component  is  weighted  by  a  factor  of  WEIGHT.  As  was  the  case 
with  the  HMD  matrix,  the  square  of  each  separation  value  is 
stored,  in  units  of  nmi^.  The  first  two  dimensions  of  PSEP 
are  the  same  as  the  dimensions  of  HMD.  That  is,  they  represent 
the  horizontal  flight  paths  which  are  modeled  for  the  two 
aircraft.  The  third  dimension  corresponds  to  the  three  vertical 
levels,  as  previously  described  for  the  VMDA  matrix.  For 
modeling  vertical-only  resolution  advisories,  aircraft  are 
considered  to  follow  the  CS  path  horizontally. 

The  VMDB  matrix  is  also  a  one-dimensional  three-element  array. 
Like  VMDA,  each  element  contains  a  vertical  separation  value  for 
one  of  the  three  vertical  levels.  Unlike  VMDA,  however,  the 
elements  of  VMDB  represent  achievable  separations,  rather  than 
absolute  minimum  separations,  for  single  vertical  advisories. 
Each  value  is  computed  to  be  the  unweighted  vertical  component 
of  the  minimum  3-D  separation  for  the  vertical-only  maneuvers 
represented  by  the  level. 

The  QSEP  ("quick  separation")  matrix  is  another  3x3x3  array. 

Each  element  is  a  vertical-weighted  3-D  separation  value,  and 
the  dimensions  of  QSEP  are  defined  the  same  as  for  the  PSEP 
matrix.  When  the  aircraft  have  been  modeled  as  responding  to 
new  resolution  advisories  for  a  short  period  of  time  (defined  by 
the  QTIME  parameter),  the  instantaneous  3-D  separation  values 
are  saved  in  the  QSEP  matrix.  Thus,  the  QSEP  matrix  represents 
a  "snapshot"  of  separation  values  shortly  after  the  aircraft 
have  begun  to  maneuver  in  response  to  resolution  advisories. 

QSEP  values  are  occasionally  used  as  a  final  tie-breaker  in 
choosing  the  best  resolution  advisory  set. 

13.2.2  Modeling  of  the  Delay  Period 


In  order  to  account  for  communication  and  pilot  response  delays, 
the  modeling  of  the  aircraft  begins  with  a  short  delay  period. 
The  delay  period  models  the  aircraft  for  a  constant  length  of 
time,  specified  by  the  DELAY  parameter.  During  this  period  it 
is  assumed  that  the  advisories  being  considered  for  the  present 
conflict  will  not  yet  be  effective.  Therefore,  only  turns 
strongly  sensed  by  the  tracker  and  resolution  advisories  issued 
previously  will  affect  the  modeled  flight  paths.  If  any  such 
sensed  turn  or  previous  advisory  is  in  effect  for  either 
aircraft,  then  nonlinear  flight  is  assumed.  In  this  case,  the 
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delay  period  is  modeled  with  a  fast-time  simulation;  the  length 
of  each  time  step  is  specified  by  the  DELINT  parameter.  (DELAY 
should  always  be  an  even  multiple  of  DELINT.)  During  the  first 
half  of  the  delay  period,  any  sensed  turns  are  modeled  for  each 
aircraft.  During  the  last  half  of  the  delay  period,  the 
aircraft  are  modeled  as  responding  to  any  resolution  advisories 
which  are  currently  being  displayed  (as  recorded  in  the  VHAND 
and  HMAND  fields  of  the  Conflict  Table  Entries).  Such  previous 
advisories  are  modeled  only  during  the  delay  period. 

The  modeling  of  sensed  turns  and  previous  turn  left  and  turn 
right  advisories  during  the  delay  period  is  performed  by 
assuming  a  constant  bank  angle,  defined  by  the  parameter  BANKA. 
Previous  negative  horizontal  advisories  are  not  explicitly 
modeled  and  do  not  contribute  to  nonlinear  flight.  Previous 
vertical  resolution  advisories  are  modeled  by  determining  a 
"final"  vertical  rate  which  the  aircraft  is  to  achieve.  If  this 
final  vertical  rate  is  different  from  the  aircraft's  current 
rate,  the  aircraft  is  accelerated  toward  the  final  rate  using 
one  of  the  parameters  ACCELC  or  ACCELD.  In  the  case  of  positive 
vertical  advisories,  the  final  rate  is  determined  by  one  of  the 
parameters  ZDUPF,  ZDUPS,  ZDDWNF,  or  ZDDWNS,  depending  on  the 
directional  sense  of  the  advisory  and  the  aircraft's  current 
velocity.  In  the  case  of  negative  vertical  resolution 
advisories  (Including  VSLs),  the  previous  advisory  may  contain 
both  upward  and  downward  components.  Here  the  current  vertical 
rate  and  a  pair  of  vertical  rate  limits  (chosen  from  Table  13-6) 
determine  the  final  vertical  rate. 

In  the  event  that  neither  aircraft  has  a  sensed  turn  nor  a 
previous  resolution  advisory,  then  linear  flight  is  assumed 
during  the  delay  period.  In  this  case,  both  aircraft  are  simply 
projected  straight  ahead  for  DELAY  seconds,  using  their  current 
velocity  components. 

During  the  modeling  of  the  delay  period,  only  one  flight  path  is 
modeled  for  each  aircraft.  The  result  of  this  modeling  is  a  set 
of  four  minimum  separation  values:  PSEPI,  HMDI,  VMDAI,  and 
VMDBI.  These  values  are  used  to  initialize  all  elements  of  the 
PSEP,  HMD,  VMDA,  and  VMDB  arrays,  respectively,  for  the  modeling 
of  the  maneuver  period. 

13.2.3  Modeling  of  the  Maneuver  Period 


The  maneuver  period  is  modeled  with  a  fast-time  simulation,  in  a 
series  of  time  steps.  The  length  of  each  step  is  given  by  the 
TIMINT  system  parameter,  which  is  chosen  to  be  an  integral 
divisor  of  the  sensor  scan  time  (SCANT).  During  the  maneuver 
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TABLE  13-6 


MAXIMUM  AND  MINIMUM  VERTICAL  RATE  PARAMETERS  FOR 
MODELING  NEGATIVE  VERTICAL  RESOLUTION  ADVISORIES 


DON'T  CLIMB  OR 
LIMIT  CLIMB 
RESOLUTION  ADVISORY 

Don' C  Climb 

Limit  Climb  500  ft/min 

Limit  Climb  1000  ft/min 

Limit  Climb  2000  ft/min 


MAXIMUM  VERTICAL 
RATE  (ZDMAX) 

0 

V500 

V1000 

V2000 


DON'T  DESCEND  OR 

LIMIT  DESCENT 

MINIMUM  VERTICAL 

RESOLUTION  ADVISORY 

RATE  (ZDMIN) 

Don’t  Descend  0 


Limi  t 

Descent 

500  ft/min 

-V500 

Limit 

Descent 

1000  ft/min 

-V1000 

Limit 

Descent 

2000  ft/min 

-V2000 
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period,  multiple  flight  paths  are  modeled  for  each  aircraft,  as 
previously  explained.  The  expected  response  of  the  aircraft  to 
each  resolution  advisory  is  modeled,  and  the  minimum  separation 
values  between  the  aircraft  are  computed.  Resolution  advisories 
are  modeled  in  the  same  way  as  described  for  previous  advisories 
during  the  delay  period  (see  Section  13.2.2),  except  that  VSLs 
are  never  modeled  during  the  maneuver  period.  As  the  predicted 
positions  and  velocities  are  determined,  certain  of  these  values 
are  saved  in  the  Resolution  Advisory  Projected  Position  (RAPP) 
Table  to  be  used  by  the  Domino  Feature  (see  Section  13. A. 2. 4). 
All  elements  of  the  RAPP  Table  are  set  to  an  uninitialized  value 
before  the  predicted  separation  calculations  begin.  This  is 
done  so  that  if  the  domino  logic  tries  to  use  values  that  have 
not  been  calculated,  this  condition  can  be  recognized  and  the 
projection  calculations  may  then  be  performed. 

When  QTIME  seconds  have  passed  in  the  modeling  of  the  maneuver 
period,  the  Instantaneous  values  of  3-D  separation  for  all 
combinations  of  flight  paths  are  saved  in  the  QSEP  matrix,  as 
previously  explained.  These  values  are  used  in  certain  cases  as 
a  final  tie-breaker  in  determining  the  best  resolution 
advisories  (see  Section  13.4.3). 

The  maneuver  period  is  modeled  for  a  fixed  length  of  time, 

MANTM.  MANTM  is  calculated  basically  as  follows:  First,  the 
time  to  3-D  closest  approach  (vertical  weighted)  is  calculated 
after  the  delay  period,  assuming  straight  flight  for  eacli 
aircraft.  To  this  value  a  parameter  (TCADEL)  is  added.  This 
result  is  replaced  by  a  fixed  value  if  the  aircraft  are  slow- 
closing.  Next,  an  upper  limit  is  applied.  This  limit  is 
computed  so  as  to  not  allow  either  aircraft  to  be  modeled 
through  a  turn  of  more  than  TURNA1,  nor  to  allow  both  aircraft 
to  be  modeled  through  a  combined  turn  of  more  than  TURNA2. 
Finally,  fixed  upper  and  lower  limits  of  MTUL  and  MTLL, 
respectively,  are  applied. 

For  some  geometries  the  aircraft  will  still  be  coverging  at  the 
end  of  MANTM.  For  these  geometries,  the  measured  minimum 
separation  will  be  larger  than  the  true  closest  approach. 
Separate  tests  are  applied  to  determine  3-D,  horizontal,  and 
vertical  convergence. 

The  VMDA  matrix  is  used  for  determining  if  negative  resolution 
advisories  give  sufficient  separation.  Negative  vertical 
resolution  advisories  should  not  be  issued  that  will  allow  the 
aircraft  to  converge.  Therefore,  an  entry  in  VMDA  is  set  to 
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zero  if  vertical  convergence  is  indicated.  Likewise,  if 
three-dimensional  convergence  is  indicated  at  MANTM,  then  PSEP 
is  set  to  zero  if  the  resolution  advisory  set  contains  a 
horizontal  maneuver.  For  vertical  maneuvers  only,  PSEP  is 
calculated  by  a  three-dimensional  miss  distance  formula. 
Similarly,  if  horizontal  convergence  is  indicated  at  MANTM,  then 
HMD  is  computed  from  a  horizontal  miss  distance  formula  for  the 
center  element  of  the  HMD  matrix  (no  horizontal  maneuvers)  or 
set  to  zero  for  any  other  element  (at  least  one  horizontal 
maneuver) . 

13.3  Negative  Resolution  Advisories  Evaluation 

The  RAER  logic  selects  positive  resolution  advisories  in  the 
horizontal  or  vertical  dimension  and  then,  in  some  cases, 
modifies  those  resolution  advisories  to  negative.  If  RAER 
determines  that  negative  resolution  advisories  provide 
sufficient  separation,  the  NEGATIVE  flag  is  set  in  the 
Resolution  Advisory  Data  Structure. 

13.3.1  Horizontal  and  Vertical  Negative  Resolution  Advisories 


Reference  to  the  negative  of  a  resolution  advisory  always  means 
the  negative  of  the  opposite  direction  advisory.  That  is,  the 
negative  of  a  turn  left  is  don't  turn  right.  The  negative  of 
turn  right  is  don't  turn  left.  The  negative  of  climb  is  don't 
descend,  and  the  negative  of  descend  is  don't  climb. 

When  the  vertical  dimension  has  been  selected  for  resolution, 
negative  vertical  resolution  advisories  are  selected  if  the 
vertical  predicted  separation  at  the  time  a  pilot  responds  is 
greater  than  the  positive  resolution  advisory  altitude 
separation  (ASEP)  and  the  aircraft  will  not  converge  to  less 
than  ASEP  during  the  projection  interval.  If  both  aircraft  are 
maneuvered,  negative  vertical  advisories  are  explicitly 
modeled.  This  is  not  true  if  only  one  aircraft  is  maneuvered. 

If  only  one  aircraft  is  maneuvered,  both  the  climb  and  descend 
advisories  will  be  examined.  If  the  advisory  will  maneuver  that 
aircraft  into  the  unmaneuvered  aircraft,  then  the  negative  of 
that  advisory  is  not  acceptable,  since  the  negative  advisory 
would  still  allow  the  aircraft  to  maneuver  into  the  unmaneuvered 
aircraft.  If  the  advisory  will  maneuver  the  aircraft  away  from 
the  unmaneuvered  aircraft,  then  the  separation  achieved  by  the 
positive  advisory  is  checked.  If  the  positive  sense  of  the 
advisory  will  prevent  the  aircraft  from  coming  closer  than  ASEP, 
then  the  negative  is  acceptable,  since  the  negative  is 
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essentially  a  level-off  advisory  In  this  particular  altitude 
geometry.  The  negative  Is  acceptable  only  If  the  unmaneuvered 
aircraft  does  not  have  a  large  vertical  rate  towards  the 
maneuvered  aircraft. 

When  the  horizontal  dimension  has  been  selected  for  resolution, 
negative  horizontal  resolution  advisories  are  selected  if  the 
horizontal  predicted  separation  along  each  of  the  possible 
response  paths  is  greater  than  the  positive  resolution  advisory 
horizontal  miss  distance  threshold  (MDTHSQ) .  To  check  if 
negative  horizontal  resolution  advisories  give  sufficient 
separation,  four  HMD  values  must  be  examined  if  both  aircraft 
are  maneuvered,  and  two  HMD  values  must  be  examined  if  only  one 
aircraft  is  maneuvered. 

If  both  aircraft  are  maneuvered,  negative  advisories  are  not 
selected  unless  the  predicted  separations  are  greater  than 
MDTHSQ  for  all  of  the  following  cases: 

1.  Both  aircraft  perform  the  positive  maneuver  being 
evaluated 

2.  Either  aircraft  performs  the  positive  maneuver;  the 
other  continues  straight 

3.  Neither  aircraft  performs  the  positive  maneuver 

For  example,  if  turn  left/turn  left  is  the  advisory  set  being 
examined,  then  the  HMD  values  of  turn  left/turn  left,  turn 
left/continue  straight,  continue  straight/turn  left  and  continue 
straight/continue  straight  must  all  be  greater  than  MDTHSQ  if 
the  NEGATIVE  flag  is  to  be  set  indicating  a  don't  turn 
right/don't  turn  right  advisory  combination  is  acceptable  for 
resolution. 

If  only  one  aircraft  is  maneuvered,  the  predicted  separation 
values  of  two  HMD  entries  are  checked.  If  turn  left  is  the 
advisory  being  examined,  then  the  HMD  value  of  the  turn 
left/continue  straight  and  continue  straight /continue  straight 
advisories  are  checked  to  determine  if  a  don't  turn  right  would 
be  a  sufficient  advisory  to  the  maneuvered  aircraft.  The  value 
of  MDTHSQ  1 8  modified  (increased)  if  either  aircraft  is  turning. 

Double  dimension  advisories  are  not  checked  for  the  possibility 
of  giving  negative  advisories.  When  single  dimension  advisories 
are  checked  for  negatives  being  sufficient,  a  check  for  positive 
or  negative  advisories  to  both  aircraft  (assuming  both 
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maneuvered)  Is  always  made.  The  logic  will  not  issue  a  positive 
advisory  to  one  aircraft  and  a  negative  to  the  other,  except  for 
the  one  case  where  the  aircraft  to  receive  a  descend  advisory  is 
less  than  ATERN  feet  above  the  terrain  threshold.  In  this  case 
the  BELOWIOOO  flag  is  set,  indicating  that  the  descend  should  be 
changed  to  a  don't  climb.  The  Hi,  Vl,  H2,  and  V2  fields  of  the 
selected  resolution  advisory  should  be  modified,  if  necessary, 
because  of  the  NEGATIVE  flag  or  the  BELOWIOOO  flag. 

13.3.2  Vertical  Speed  Limit  (VSL)  Advisories  Evaluation 

If  negative  vertical  resolution  advisories  are  selected  for  both 
aircraft,  additional  logic  determines  if  a  limit  vertical  rate 
advisory  can  be  used  to  resolve  the  conflict.  That  is,  will  a 
"limit  descent  to  some  rate”  suffice  versus  a  don't  descend 
(i.e.  limit  vertical  rate  to  zero).  VSL  advisories  are 
considered  to  be  a  subset  of  negative  vertical  resolution 
advisories. 

The  desired  vertical  speed  limit  is  computed  based  on  the 
current  altitude  separation,  current  vertical  velocity,  expected 
pilot  delay  time,  and  desired  separation  at  the  projected 
closest  separation  time.  Speed  limits  are  computed  for  each 
aircraft  assuming  that  there  is  no  change  in  the  direction  and 
velocity  of  the  other  aircraft.  To  receive  a  VSL,  an  aircraft 
must  be  maneuvering  vertically  faster  than  the  minimum  rate 
(MRATE)  and  the  direction  of  the  aircraft's  current  vertical 
velocity  must  be  towards  the  other  aircraft. 

VSLs  are  computed  individually  for  each  aircraft  of  the  pair. 
Consequently,  only  one  or  both  may  receive  VSLs  or  different 
VSLs  may  be  given  to  each  one.  The  computed  VSL  is  rounded  down 
to  2000  ft/min,  1000  ft/min,  or  500  ft/mln.  If  a  VSL  resolution 
advisory  is  selected,  it  is  assigned  to  the  vertical  field  in 
the  Resolution  Advisory  Data  Structure. 

13.4  Pastures  Evaluation 


After  determining  which  subset  of  the  master  list  of  potential 
resolution  advisories  is  applicable  to  the  subject  conflict 
pair,  the  subset  must  than  be  reduced  to  a  single  advisory  set 
that  will  resolve  the  conflict.  The  first  step  in  this 
reduction  process  was  calculating  the  projected  separations  in 
response  to  the  various  resolution  advisories.  The  projected 
separations  were  then  used  to  determine  if  the  negative  of  any 
of  the  single  dimension  advisory  sets  will  provide  sufficient 
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separation.  Then  the  projected  separations  and  the  response 
paths  are  used  to  determine  which  advisory  set  will  resolve  the 
conflict  better  than  the  other  advisory  sets. 

The  resolution  advisory  sets  are  evaluated  by  applying  a  number 
of  sequential  tests,  called  features.  If  a  feature  is  true 
(i.e.  passes  the  test)  for  a  given  advisory  set  then  the  feature 
is  said  to  be  "set."  The  outcome  of  the  tests  may  depend  on  the 
geometry  of  the  encounter,  the  speeds  of  the  aircraft,  the 
predicted  separation,  or  many  other  factors.  The  pseudocode  for 
the  Relative  Features  Evaluation  Process  in  Section  13.5  shows 
these  tests  in  order  of  precedence.  Tables  13-7  and  13-8 
provide  the  logic  for  the  resolution  advisory  compatibility  and 
reinforcement  checks,  which  are  used  by  some  of  the  features. 

Although  alternative  implementations  are  possible,  this 
discussion  refers  to  the  tests  as  individual  routines  that 
operate  on  the  list  of  resolution  advisories.  Each  test  has  a 
weight  associated  with  it,  the  most  important  test  having  the 
highest  weight.  These  weights  are  stratified  so  that  the  weight 
of  a  test  is  greater  than  the  sum  of  the  weights  for  the  less 
important  tests.  This  could  be  accomplished  by  using  sequential 
powers  of  two  for  the  weights.  When  a  resolution  advisory 
satisfies  or  passes  a  test  or  feature,  its  VALUE  field  is 
increased  by  the  weight  for  that  test.  The  resolution  advisory 
with  the  highest  number  in  its  VALUE  field  is  considered  the 
best  resolution  advisory.  The  RADS  data  structure  is  general 
enough  to  allow  an  efficient  implementation  in  most  programming 
languages.  The  implementation  should  be  made  flexible  enough  to 
allow  new  tests  to  be  added  and  the  list  reordered  without  a 
major  redesign. 

To  reduce  computation  time,  the  list  could  be  pruned  after  some 
of  the  tests.  For  example,  the  test  that  decides  whether  to 
favor  single  or  double  resolution  advisories  is  guaranteed  to 
cut  the  list  to  about  haLf  of  its  size,  if  all  of  the  previous 
tests  are  equal.  By  eliminating  all  of  the  resolution 
advisories  that  are  not  tied  with  the  highest  value,  the  amount 
of  computer  processing  time  could  be  reduced.  Whether  or  not 
this  savings  is  significant  depends  on  the  implementation.  This 
pruning  of  the  list  can  be  done  only  after  all  of  the  features 
with  higher  weights  have  been  evaluated. 

13.4.1  Absolute  Features 


The  first  three  features,  the  Deliverable,  Dimension  Available 
and  Manuevered/Unmanuevered  Conflict  Features,  are  called 
absolute  features.  As  the  name  absolute  implies,  each  of  these 
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features  must  be  set  true  for  the  resolution  advisory  set  that 
is  selected  to  resolve  the  conflict  pair.  If  none  of  the 
advisory  sets  has  all  three  absolute  features  set,  then  no 
advisory  set  is  selected  to  resolve  the  conflict. 

13.4.1.1  Resolution  Advisory  Compatibility  and  Deliverability 

The  Deliverable  Feature  determines  if  the  resolution  advisories 
can  be  delivered  to  the  aircraft.  This  feature  is  set  true  if, 
on  the  first  scan  that  advisories  are  selected  for  a  conflict 
pair,  either  the  advisories  are  flagged  as  negatives  or  they 
provide  a  minimum  separation  greater  than  that  which  would  be 
obtained  if  no  advisories  were  sent  to  the  aircraft.  On 
subsequent  scans  of  advisory  selection,  this  feature  is 
automatically  set  true. 

The  Dimension  Available  Feature  determines  if  the  resolution 
advisories  will  be  accepted  by  the  ATARS  avionics.  This  feature 
is  set  true  only  if  the  advisories  for  both  aircraft  are 
compatible  with  all  other  advisories  previously  selected  for 
each  of  the  aircraft.  The  compatibility  logic  in  Table  13-7  is 
used  by  this  feature. 

The  Manuevered/Unmanuevered  Conflict  Feature  checks  for  a 
maneuvered  aircraft  in  the  current  conflict  being  unmanuevered 
In  another  conflict  pair.  If  this  situation  is  detected,  then 
this  feature  is  reset  for  any  advisory  sets  that  have  a 
component  in  the  same  dimension  as  that  used  to  resolve  the 
previous  conflict.  This  is  done  because  the  resolution  for  the 
previous  pair  was  based  on  one  of  the  aircraft  not  maneuvering. 
It  is  not  yet  known  how  a  maneuver  would  affect  the  previous 
conflict . 

The  Deliverable  Feature  is  the  only  absolute  feature  evaluated 
when  RAER  is  called  by  the  Conflict  Resolution  Data  Task.  When 
RAER  is  called  from  the  Master  Resolution  Task,  all  three 
absolute  features  must  be  evaluated. 

If  either  or  both  of  the  aircraft  in  a  conflict  are  also  in  one 
or  more  other  conflicts,  then  it  is  possible  that  resolution 
advisories  given  to  the  aircraft  for  the  other  conflicts 
restrict  the  selection  of  advisories  for  the  current  conflict  to 
the  point  where  none  of  the  potential  resolution  advisory  sets 
has  all  of  the  absolute  features  set.  If  this  occurs,  then  the 
multi-aircraft  resolution  logic  is  used  to  attempt  to  select 
resolution  advisories  for  the  pair.  The  multi-aircraft 
resolution  logic  will  not  be  performed  when  RAER  is  called  by 
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Che  Conflict  Resolution  Data  Task.  This  is  ensured  by 
overriding  the  outcome  of  the  Deliverable  Feature,  if  this  is 
necessary  to  obtain  a  resolution  advisory  set  with  all  absolute 
features  set  to  true.  The  multi-aircraft  logic  can  be  performed 
only  if  both  aircraft  are  to  be  maneuvered.  Otherwise  all 
possible  resolution  advisory  sets  have  already  been  examined. 

13.4.1.2  Multi-aircraft  Resolution  Logic 

The  multi-aircraft  resolution  logic  first  determines  why  no 
advisory  sets  have  all  absolute  features  set.  For  any  advisory 
sets  with  the  Deliverable  and  Dimension  Available  Features  set, 
the  Maneuvered/Unmaneuvered  Conflict  Feature  is  evaluated  using 
the  multi-aircraft  definition.  If  all  absolute  features  are  set 
true  for  any  advisory  sets  after  the  re-evaluation,  then 
resolution  advisories  can  be  given  this  scan.  Otherwise, 
additional  logic  is  executed  in  an  attempt  to  Increase  the 
number  of  advisory  sets  being  examined  for  selection. 

If  only  one  aircraft  is  to  be  maneuvered  for  the  current 
conflict,  then  all  possible  resolution  advisory  sets  have  been 
examined.  Attempts  to  resolve  the  pair  are  delayed  until  later 
this  scan  or  until  the  next  scan.  However,  RAER  will  not  be 
able  to  select  advisories  for  the  current  conflict  pair  until 
the  conditions  preventing  advisory  selection  change. 

If  both  of  the  aircraft  in  the  current  conflict  are  to  be 
maneuvered,  then  the  multi-aircraft  resolution  logic  looks  at 
vertical  advisories  other  than  the  "best  vertical”  set.  If  the 
aircraft  are  currently  within  ZCARE  feet  vertically,  then 
vertical  advisories  opposite  to  the  "best  vertical"  are 
examined.  If  the  aircraft  are  currently  separated  by  more  than 
ZCARE,  both  aircraft  are  given  the  same  vertical  advisory.  Both 
climb  and  descend  to  each  aircraft  are  examined.  All  possible 
double  dimension  advisory  sets  are  also  considered. 

The  absolute  features  for  the  new  advisory  sets  are  then 
evaluated  using  the  multi-aircraft  definition  of  the 
Maneuvered/Unmaneuvered  Conflict  Feature.  If  any  advisory  set 
has  all  absolute  features  set,  then  resolution  advisories  will 
be  selected  this  scan.  Otherwise,  resolution  is  delayed. 

13.4.2  Relative  Features 

The  following  features  are  called  relative  features.  They  are 
used  only  to  select  one  potential  resolution  advisory  set  over 
another  as  the  "better"  set  of  resolution  advisories.  None  of 
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these  features  must  necessarily  be  set  true  for  the  advisory  set 
that  is  selected  to  resolve  the  pair. 

The  relative  features  evaluate  such  things  as  the  projected 
separation  against  certain  thresholds,  the  current  separations 
against  certain  thresholds,  and  the  current  horizontal  or 
vertical  velocities  against  the  other  aircraft  or  against 
certain  thresholds.  Also  evaluated  is  an  advisory's  ability  to 
reinforce  the  advisory  given  to  this  pair  on  the  previous  scan, 
advisories  given  to  either  aircraft  from  other  ATARS  sites  or 
BCAS ,  and  the  turn  status  of  the  aircraft. 

13.4.2.1  Predicted  Separation  Dependent  Features 

Some  of  the  features  examine  the  predicted  separation  in 
response  to  advisories.  The  top  priority  relative  feature  (PSGP 
GE  SEP1)  checks  for  separation  greater  than  a  minimum  desirable 
separation.  Any  advisory  set  providing  at  least  this  separation 
has  this  feature  set. 

A  lower  priority  feature  (PSEP  GE  SEP2)  checks  for  a  larger 
predicted  separation,  SEP2.  There  are  two  SEP2  values,  which 
are  computed  dynamically.  One  value  is  used  for  single  dimension 
advisories  and  the  other  for  double  dimension  advisories.  Each 
value  is  a  percentage  of  the  maximum  separation  provided  by  any 
single  (double)  dimension  advisory  with  all  absolute  features 
set . 

Two  low  priority  features  consider  the  predicted  miss  distance 
in  the  resolution  dimension.  If  a  vertical  advisory  set  will 
provide  large  separation,  the  Big  Vertical  Miss  Distance  Feature 
is  set.  If  a  horizontal  advisory  set  will  provide  large 
separation,  the  Big  Horizontal  Miss  Distance  feature  is  set. 
These  two  features  provide  the  only  exception  to  the  rule  that 
all  features  have  different  weight.  If  either  feature  is  set, 
the  other  feature  is  also  set.  This  effectively  gives  both 
features  the  same  weight. 

13.4.2.2  Aircraft  Geometry  and  Velocity  Dependent  Features 

Certain  relative  features  consider  the  conflict  pair's 
geometry.  If  one  aircraft  is  not  maneuvered  and  that  aircraft 
has  a  large  vertical  velocity  or  a  speed  much  greater  than  that 
of  the  other  aircraft,  then  the  Unmaneuvered  With  Large  Vertical 
Rate  Feature  or  the  Fast  Unmaneuvered/Slow  Maneuvered  Feature  is 
set  for  those  resolution  advisory  sets  containing  double 
dimension  advisories. 
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Another  feature  tests  the  speed  of  each  aircraft.  If  either 
maneuvered  aircraft  has  a  large  velocity  or  If  both  aircraft  are 
slow,  then  all  PRAs  with  horizontal  advisories  have  the  Speed 
Check  Feature  set. 

If  either  of  the  aircraft  is  receiving  a  terrain  or  obstacle 
alert,  the  Terrain  Or  Obstacle  Alert  Feature  is  set  true  for  all 
horizontal-only  resolution  advisory  sets. 

13.4.2.3  Aircraft  Maneuverability  Dependent  Features 

Some  of  the  features  consider  the  aircraft's  maneuverability 
with  respect  to  horizontal  turn  status  and  vertical  rate  status 
and  with  respect  to  previous  resolution  advisories. 

If  either  of  the  maneuvered  aircraft  has  a  previous  horizontal 
advisory,  then  the  Reinforce  Resolution  Advisory  From  Non- 
Connected  Site  or  BCAS  Feature  or  the  Reinforces  Prior 
Resolution  Advisories  Feature  is  set  true  for  any  advisory  set 
with  a  compatible  horizontal  resolution  advisory.  Similarly, 
the  Reinforces  Turn  Feature  is  set  true  for  any  advisory  set 
with  a  horizontal  maneuver  that  reinforces  a  sensed  turn  for 
either  maneuvered  aircraft.  The  logic  in  Tables  13-9  and  13-10 
is  used  by  these  and  other  features  to  determine  compatibility 
of  horizontal  advisories  with  turn  status  and  vertical 
advisories  with  vertical  velocity. 

13.4.2.4  Domino  Feature 


When  an  aircraft  is  given  a  resolution  advisory,  it  is  possible 
that  by  executing  that  maneuver,  the  aircraft  will  be  directed 
into  another  conflict  requiring  resolution  advisories.  This 
type  of  conflict,  caused  by  a  resolution  advisory,  is  called  a 
domino  conflict.  If  the  second  conflict  begins  before  the  first 
conflict  is  resolved,  then  there  is  a  multi-aircraft  conflict. 

It  is  always  desirable  to  avoid  domino-created  multi-aircraft 
conflicts,  if  at  all  possible.  A  way  to  avoid  a  domino-caused 
multi-aircraft  conflict  is  to  model  an  aircraft's  response  to  a 
resolution  maneuver  and  determine  if  a  conflict  requiring 
resolution  advisories  will  be  created  with  another  aircraft 
during  the  time  the  aircraft  is  responding  to  the  resolution 
advisory.  Then,  if  there  is  more  than  one  set  of  acceptable 
resolution  advisories  for  resolving  a  conflict,  the  set  of 
resolution  advisories  that  does  not  cause  a  domino 
multi-aircraft  conflict  should  be  the  set  of  resolution 
advisories  chosen.  Logic  that  performs  the  checks  for  detecting 
a  domino-caused  multi-aircraft  conflict  is  called  the  domino 
logic. 
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TABLE  13-9 


AIRCRAFT  TURN  STATUS  VERSUS 
HORIZONTAL  RESOLUTION  ADVISORY  COMPATIBILITY  LOGIC 


AC  TURN  HORIZONTAL  RESOLUTION  ADVISORY 


STATUS 

STL 

$TR 

{DTR 

{DTL 

{NULLRES 

{NORES 

{STRNGLFT 

{TRUE1 

{FALSE 

{TRUE 

{FALSE 

{true 

{TRUE 

{STRNGRGT 

{FALSE 

{TRUE 

{FALSE 

{TRUE 

{TRUE 

{TRUE 

ALL  OTHERS 

{true 

{true 

{TRUE 

{TRUE 

{TRUE 

{TRUE 

1$TRUE  -  compatible 
{FALSE  -  incompatible 


TABLE  13-10 


AIRCRAFT  VERTICAL  VELOCITY  VERSUS 
VERTICAL  RESOLUTION  ADVISORY  COMPATIBILITY  LOGIC 


AC  VERTICAL  VERTICAL  RESOLUTION  ADVISORY 


VELOCITY 

SCL 

$DES 

$  DDES 

SDCL 

$NULLRES 

SNORES 

GREATER  THAN  ZDTH 

STRUE1 

S FALSE 

J  TRUE 

$ FALSE 

$TRUE 

Strue 

BETWEEN  AND 
INCLUDING 
-ZDTH  &  ZDTH 

STRUE 

STRUE 

Strue 

$TRUE 

STRUE 

Strue 

LESS  THAN  -ZDTH 

$FALSE 

$TRUE 

SFALSE 

STRUE 

STRUE 

Strue 

^STRUE  -  compatible 
$FALSE  -  Incompatible 
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The  domino  logic  is  called  by  the  RAER  daring  evaluation  of  the 
relative  features.  Two  features  are  controlled  by  the  outcome 
of  the  domino  logic.  The  most  desirable  situation,  and 
therefore  the  higher  priority  of  the  domino  features,  is  for 
neither  aircraft  to  be  predicted  as  being  involved  in  a  domino 
conflict  because  of  the  subject  resolution  advisories.  The  next 
domino  feature  is  set  if  only  one  aircraft  is  predicted  to  be  in 
a  domino  conflict  because  of  response  to  its  resolution 
advisory.  Hie  remaining  possibilities  are  that  both  aircraft 
are  predicted  to  be  in  a  domino  conflict  because  of  their 
resolution  advisories,  or  that  domino  logic  is  not  performed  for 
this  pair  of  aircraft.  In  these  two  cases,  neither  of  the 
domino  features  is  set. 

The  domino  logic  must  determine  all  potential  resolution 
advisories  available  to  each  aircraft.  The  potential  resolution 
advisories  are  needed  by  the  Domino  Coarse  Screen  Filter 
(Section  13. 4. 2. A. 2)  to  determine  the  extent  of  the  search 
limits.  This  logic  selects  all  aircraft  that  are  within  the 
search  limits  and  creates  a  Potential  Domino  Conflict  List  for 
each  of  the  aircraft  requiring  resolution  advisories. 

To  determine  if  a  given  resolution  advisory  will  cause  an 
aircraft  to  come  into  conflict  with  another  aircraft,  the 
aircraft's  path  in  response  to  the  resolution  advisory  must  be 
modeled.  This  was  done  when  the  predicted  separation 
calculations  were  performed.  Hie  projected  positions  and 
velocities  at  four  points  (one,  two,  three,  and  four  scans  after 
the  delay  period)  were  stored  in  the  Resolution  Advisory 
Projected  Position  (RAPP)  Table.  The  domino  logic  compares 
these  values  to  the  projected  positions  and  velocities  of 
aircraft  from  the  Potential  Domino  Conflict  List  using  a 
shortened  detection  logic.  (Previous  resolution  advisories  and 
tracker  sensed  turns  will  be  modeled  for  aircraft  on  the 
Potential  Domino  Conflict  List  in  the  same  way  that  these 
maneuvers  were  modeled  for  the  subject  aircraft.)  Since  the 
only  concern  of  the  domino  logic  is  for  a  conflict  requiring 
resolution  advisories  being  created,  the  resolution  advisory 
checks  are  the  only  checks  of  the  detection  logic  performed.  If 
a  domino  conflict  is  determined  with  any  aircraft  on  the 
Potential  Domino  Conflict  List,  then  the  remainder  of  the  list 
need  not  be  checked  for  another  domino  conflict  caused  by  the 
same  resolution  advisory.  Hie  subject  resolution  advisory  is 
flagged  as  causing  a  domino  conflict.  The  domino  checks  then 
begin  for  the  next  resolution  advisory. 
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The  first  check  performed  in  the  domino  logic  ie  to  determine 
which  aircraft  is  (are)  maneuvered.  This  can  be  done  by 
examining  the  CMDED_UNCMDED  and  the  UNCMDED_CMDED  flags  of  the 
first  potential  resolution  advisory.  This  information  ia  used 
in  the  Domino  Coarse  Screen  Filter. 

The  Potential  Resolution  Advisory  Domino  Status  Variables  are 
set  by  cycling  through  all  the  potential  resolution  advisories 
that  have  all  absolute  features  set  and  whose  totel  value  is 
tied  for  the  highest  valued  resolution  advisory  set.  There  is 
only  one  status  variable  for  negative  horisontal  resolution 
advisories,  since  a  don't  turn  left  and  don't  turn  right  are 
both  equivalent  to  continue  straight. 

The  Domino  Coarse  Screen  Filter  determines  a  list  of  potential 
domino  conflict  aircraft  for  each  of  the  subject  aircraft  that 
is  to  receive  a  resolution  advisory.  The  Domino  Detection 
Filter  checks  each  potential  resolution  advisory  for  causing  a 
domino  conflict  with  an  aircraft  on  the  Potential  Domino 
Conflict  List. 

13.4.2.4.1  Domino  Logic  Data  Structures 

There  are  two  data  structures  used  by  the  domino  logic.  Both 
are  described  in  the  pseudocode  in  Section  13.5.  One  date 
structure  (PRADSVVBL)  is  associated  with  each  maneuvering 
aircraft  in  the  subject  conflict  pair.  The  other  data  structure 
(PDCLIST)  is  associated  with  each  aircraft  0n  the  Potential 
Domino  Conflict  (PDC)  List. 

The  data  structure  associated  with  the  subject  aircraft  contains 
Information  on  the  potential  resolution  advisories  for  that 
aircraft  sad  their  status  in  terms  of  the  domino  logic.  All  of 
the  Potential  Resolution  Advisory  Status  Variables  are 
initialized  to  INOTPRA  (not  a  potential  resolution  £dvisory). 

As  the  Domino  Coarse  Screen  Filter  examines  the  RAD?,  those 
status  variables  corresponding  to  RADS  that  have  the  potential 
to  be  selected  for  resolution  are  set  to  $DOMNP  (domino  not  yet 
processed).  Those  advisories  with  status  $DOMNP  are  use?  to 
determine  the  domino  coarse  screen  search  limits. 

As  the  Domino  Detection  Filter  processes  the  aircraft  on  the  PDC 
Li 8 1 ,  the  status  variables  having  the  state  $DOMNP  transition  to 
the  state  $DOMCNC  (domino  conflict  not  oaused  by  this  resolution 
advisory)  or  $DOMCC  (domino  conflict  caused  by  this  resolution 
advisory)  as  appropriate.  ifTen  the  domino  features  are  set  for 
each  RADS  based  on  the  final  state  of  the  status  variables. 
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The  second  data  structure  is  associated  with  each  aircraft  on 
the  Potential  Domino  Conflict  List.  The  data  structure  points 
to  the  State  Vector  of  the  aircraft,  where  the  Domino  Object 
Projected  Positions  (DOPP)  values  are  found.  These  values  are 
used  in  the  Domino  Detection  Filter.  The  data  structure  also 
points  to  the  next  aircraft  on  the  PDC  list. 

The  data  structure  for  the  PDC  aircraft  contains  resolution 
advisory  status  varibles.  These  variables  are  initialized  to 
$NOTTEST  (this  advisory  not  tested  for  causing  a  domino  conflict 
with  this  aircraft).  After  domino  detection  is  performed 
between  a  subject  and  object  aircraft  for  a  resolution  advisory, 
the  appropriate  status  variable  is  set  to  either  JNODOMC  (no 
domino  conflict  caused  by  this  advisory  with  this  aircraft)  or 
$DOMC  (domino  conflict  caused  by  this  advisory  with  this 
aircraft) . 


13.4.2.4.2  Domino  Coarse  Screen  Filter 


The  Domino  Coarse  Screen  Filter  determines  a  list  of  potential 
domino  conflict  aircraft  for  each  maneuvered  aircraft  of  the 
subject  conflict  pair.  This  is  done  by  calculating  the 
maneuvered  aircraft's  projected  response  path  to  all  of  the 
potential  resolution  advisories  during  the  duration  of  the 
conflict,  and  adding  to  this  the  maximum  immediate  separation 
threshold  distance. 

The  Domino  Coarse  Screen  Filter  performs  a  forward  and  backward 
search  along  the  X-list  or  EX -list.  The  distance  to  be  searched 
along  the  list  is  a  function  of  the  current  speed  and  heading  of 
the  subject  aircraft  and  the  potential  resolution  advisories. 

The  lists  searched  are  also  a  function  of  the  subject  aircraft 
being  on  the  X-list  or  EX -list.  If  the  subject  aircraft  is  on 
the  X-list,  only  the  X-list  is  searched  for  potential  conflict 
aircraft.  If  the  subject  aircraft  is  on  the  EX-list,  the 
EX-1 1st  is  searched.  The  X-list  may  also  be  searched  if  the 
aircraft  is  close  to  the  altitude  limit  of  the  X-list  or  is 
projected  to  be  within  the  altitude  limit  of  the  X-list  within 
the  maximum  detection  time  threshold. 

After  determining  which  list  the  subject  aircraft  is  on,  the 
search  limits  along  that  list  must  be  computed.  To  compute  the 
search  limits,  the  resolution  advisory  tau  threshold  and 
immediate  range  parameters  must  be  chosen.  The  maximum  values 
from  Table  13-11  are  used  in  the  Domino  Coarse  Screen  Filter. 
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TABLE  13-11 


VARIABLE1 


DAF 


DRCMD2 


RESOLUTION  ADVISORY  THRESHOLD 
VARIABLES  USED  IN  DOMINO  LOGIC 


INDICES  VALUE3 

CCNTRSI - ETKT 

STATE 


C/C2 

C/U 

U/U 

C/C 

C/U 

U/U 


1 

2 

3 

4 
1 
2 

3 

4 
1 


750 

750 

750 

750 

750 

750 

750 

750 

750 


ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 


2  750  ft 

3  750  ft 

4  750  ft 


1 

2 

3 

4 
1 
2 

3 

4 
1 
2 

3 

4 


0.5625  rani2 
0.5625  nmi2 
0.5625  nmi2 
0.5625  nmi2 
0.5625  rani2 
0.5625  nmi2 
1.0  nmi2 
1.0  nmi2 
1.0  nmi2 
1.0  nmi2 
1.0  nmi2 
1.0  nmi2 
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PARAMETER 


DTCMDH 


DTCMDH 


TABLE  13-11 
( Continued ) 


INDICES _  _  VALUE 


CONTROL 

ENAT 

MULT 

EQUIP 

NOMINAL 

MIN 

MAX 

STATE 

C/C 

1 

GT3 

E/E4 

TCONH-3  5 

60 

60  s 

E/U 

TCONH-3  5 

60 

60  s 

LE3 

E/E 

TCONH-3 5 

30 

30  s 

E/U 

TCONH-3 5 

30 

30  s 

2 

GT3 

E/E 

TCONH-3 5 

60 

60  s 

E/U 

TCONH-3 5 

60 

60  s 

LE3 

E/E 

TCONH-3 5 

30 

30  s 

E/U 

TCONH-3 5 

30 

30  s 

3 

GT3 

E/E 

TCONH-3 5 

60 

60  s 

E/U 

TCONH-3 5 

60 

60  8 

LE3 

E/E 

TCONH-3 5 

30 

30  s 

E/U 

TCONH-3 5 

30 

30  8 

4 

GT3 

E/E 

TCONH-3 5 

38 

38  s 

E/U 

TCONH-3 5 

38 

38  s 

LE3 

E/E 

TCONH-3 5 

38 

38  s 

E/U 

TCONH-3 5 

38 

38  s 

C/U 

1 

GT3 

E/E 

TCONH-1 5 

60 

60  s 

U/E 

TCONH-1 5 

60 

60  s 

LE3 

E/E 

TCONH-1 5 

30 

45  s 

U/E 

TCONH-1 5 

30 

45  s 

2 

GT3 

E/E 

TCONH-1 5 

60 

60  8 

U/E 

TCONH-1 5 

60 

60  s 

LE3 

E/E 

TCONH-1 5 

30 

45  s 

U/E 

TCONH-1 5 

30 

45  s 

3 

GT3 

E/E 

TCONH-1 5 

60 

60  s 

U/E 

TCONH-1 5 

60 

60  s 

LE3 

E/E 

TCONH-1 5 

30 

45  s 

U/E 

TCONH-1 5 

30 

45  a 

4 

GT3 

E/E 

TCONH-1 5 

60 

60  s 

U/E 

TCONH-1 5 

60 

60  s 

LE3 

E/E 

TCONH-1 5 

38 

53  s 

U/E 

TCONH-1 5 

38 

53  8 
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TABLE  13-U 
(Concluded) 


PARAMETER 

INDICES 

VALUE 

CONTROL 

ENAT 

UUIND5 

STATE 

DTCMDH 

U/U 

1 

i 

30  s 

2 

38  s 

2 

1 

30  s 

2 

38  s 

3 

1 

30  s 

2 

38  s 

4 

1 

38  s 

2 

38  s 

DTCMDV 

Same  as 

DTCMDH,  except 

TCONH  is  replaced 

by  TCONV 

In  the  NOMINAL  column 


^See  local  variable  structure  DRAVBL  in  Section  13.5 

*  Controlled  U  ■  Uncontrolled 

^The  value  of  TCONH,  TCONV  Is  calculated  in  Routine  TAU_AND_ 
PROXIMITY_THRESHOLD_DETERMINATION. 

If  the  value  of  DTCMDx  after  subtracting  the  offset  is  not 
within  the  bounds  specified  by  the  MINlmum  and  MAXlmum  columns, 
then  the  value  of  DTOiDx  is  set  to  the  minimum  or  maximum 
value  specified. 

■  ATARS  Equipped  U  ■  Unequipped 

5UUIND  is  defined  in  Routine  DOMINO_UNCON_UNCON_INDEX_ 
DETERMINATION. 
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The  logic  that  performed  the  PSEP  calculations  also  saved 
projected  positions  and  velocities  in  response  to  potential 
resolution  advisories  in  the  RAPP  Table.  To  calculate  the 
coarse  screen  limits,  a  TCMDH  projection  is  made  from  each  of 
the  points  along  the  response  paths  in  the  RAPP  Table. 

Once  the  minimum  and  maximum  x  and  y  projected  positions  have 
been  calculated,  a  buffer  distance  (RMAX)  must  be  added  to 
obtain  the  actual  X-list  (EX-list)  search  limits.  The  buffer 
accounts  for  the  object  aircraft  and  is  equal  to  the  distance 
that  an  aircraft  going  the  maximum  speed  for  the  X-list 
(EX-list)  can  travel  during  the  resolution  advisory  response 
projection  interval  (MANTM  +  DELAY)  and  the  resolution  advisory 
detection  threshold  (TCMDH).  The  maximum  speeds  are  240  kts 
(XVEL)  for  aircraft  on  the  X-list  and  600  kts  (EXVEL)  for 
aircraft  on  the  EX-list.  A  maximum  vertical  maneuver  rate  of 
1000  ft/min  ( CSCREEN. ZFAST)  is  assumed  for  aircraft  on  the 
X-list  and  EX-list. 

The  altitude  limits  used  in  the  Domino  Coarse  Screen  Filter  are 
computed  similiarly  to  the  horizontal  limits.  After  the  search 
limits  have  been  calculated,  the  Domino  Coarse  Screen  Filter 
simply  searches  along  the  X-list  (EX-list)  looking  for  aircraft 
that  are  contained  in  the  x,  y  and  z  search  limits.  Any 
aircraft  within  these  bounds  are  added  to  the  Potential  Domino 
Conflict  List  for  the  subject  aircraft.  Any  aircraft  within  the 
search  limits  that  are  already  in  conflict  with  and  receiving  a 
resolution  advisory  because  of  the  subject  aircraft  are  not 
added  to  the  Potential  Domino  Conflict  List. 

It  is  possible  for  an  aircraft  to  be  in  more  than  one  conflict 
on  a  scan.  If  this  is  the  case,  then  it  is  possible  to  compute 
a  list  of  potential  domino  conflict  aircraft  twice  on  the  same 
scan  for  a  particular  aircraft.  It  is  best  to  avoid  this 
duplicate  processing  if  possible.  When  a  list  of  potential 
domino  conflict  aircraft  is  created  for  a  subject  aircraft,  a 
pointer  to  the  head  of  that  list  is  saved  in  the  Pair  Record. 
Also  in  the  Pair  Record  is  a  field  of  flags  indicating  which 
maneuvers  were  considered  in  the  determination  of  the  list.  If 
an  aircraft  goes  through  master  resolution  and  RAER  a  second 
time  in  the  same  scan,  then  it  is  possible  that  the  same 
Potential  Domino  Conflict  List  may  be  used.  If  the  resolution 
advisories  being  considered  for  the  second  conflict  are  the  same 
or  a  subset  of  the  resolution  advisories  considered  for  the 
first  conflict,  then  the  same  list  of  potential  domino  conflict 
aircraft  may  be  used.  If  the  other  aircraft  in  the  current  pair 
i s  on  the  list  of  potential  domino  conflict  aircraft,  it  must  be 
deleted  from  the  list. 
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13.4.2.4.3  Domino  Detection  Filter 


The  remainder  of  the  domino  logic  consists  of  performing  the 
detection  checks  for  conflicts  requiring  resolution  advisories 
between  the  subject  aircraft  and  each  of  the  aircraft  on  the 
Potential  Domino  Conflict  List.  The  detection  checks  are 
performed  for  each  aircraft  on  the  Potential  Domino  Conflict 
List  or  until  a  conflict  is  found,  for  each  potential  resolution 
advisory  for  the  subject  aircraft.  The  conflict  detection 
parameters  are  determined  from  Table  13-11. 

13.4.2.4.3.1  Domino  Coarse  Detection  Filter 


To  minimize  the  number  of  times  the  Domino  Detection  Filter  is 
performed,  a  coarse  detection  check  is  performed  first.  The 
Domino  Coarse  Detection  Filter  determines  the  need  for 
performing  the  detailed  conflict  detection  checks  at  each  of  the 
projected  points.  First,  it  determines  if  the  two  aircraft  will 
be  in  conflict  in  the  vertical  dimension  at  any  time  during  the 
domino  projection  interval.  If  a  conflict  in  the  vertical 
dimension  is  not  possible  during  this  interval,  then  the 
detection  checks  do  not  have  to  be  performed  for  this  potential 
domino  conflict  aircraft.  Otherwise,  a  coarse  check  in  the 
horizontal  dimension  is  performed.  The  horizontal  check  is  not 
passed  if  the  aircraft  are  diverging  and  presently  separated  by 
more  than  the  immediate  range  threshold  for  a  conflict. 

However,  if  the  potential  domino  conflict  aircraft  is  receiving 
a  positive  horizontal  resolution  advisory,  or  the  potential 
resolution  advisory  to  the  subject  aircraft  is  a  positive 
horizontal  resolution  advisory,  then  the  horizontal  coarse 
detection  check  must  be  performed  from  all  four  of  the  projected 
positions.  All  four  checks  must  fail  (indicate  a  conflict  is 
not  possible)  for  the  horizontal  check  to  fail. 

The  Domino  Coarse  Detection  Filter  should  not  be  confused  with 
the  Domino  Coarse  Screen  Filter.  The  Domino  Coarse  Screen 
Filter  generates  a  list  of  aircraft  which  are  in  the  vicinity  of 
the  pair  of  aircraft  in  conflict.  The  Domino  Coarse  Detection 
Filter  is  a  way  to  reduce  the  computations  needed  to  determine 
conflicts  between  aircraft  on  the  Potential  Domino  Conflict  List 
and  a  subject  aircraft  from  the  conflict  pair. 

13.4.2.4.3.2  Domino  Resolution  Advisory  Detection  Filter 

The  Domino  Resolution  Advisory  Detection  Filter  performs  only 
those  checks  necessary  to  detect  a  conflict  requiring  resolution 
advisories.  Those  checks  include  the  tau  and  immediate  range 
checks  in  both  the  horizontal  and  vertical  dimensions.  The 
maneuvering  target  threat  check  is  not  performed. 
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If  the  non-mode  C  option  of  the  domino  logic  is  being  performed, 
then  some  of  the  potential  domino  conflict  aircraft  may  not  have 
mode  C  data*  In  a  pair  including  a  non-mode  C  aircraft,  the 
aircraft  are  assumed  to  be  in  conflict  in  the  vertical  dimension. 

The  checks  for  determining  the  need  for  resolution  advisories 
require  the  computation  of  tau  values  and  immediate  range 
values.  The  domino  detection  filter  must  compute  these  values 
at  four  points  along  the  projected  path  of  each  potential  domino 
conflict  aircraft  paired  with  an  aircraft  from  the  subject 
pair.  In  addition,  it  is  possible  to  repeat  the  same 
calculations  twice  between  the  same  two  aircraft.  For  example, 
if  a  maneuvered  aircraft  may  receive  either  a  turn  left  or  turn 
right  advisory,  then  the  domino  logic  would  repeat  the  vertical 
tau  and  separation  calculations  against  a  particular  aircraft 
when  checking  each  horizontal  advisory  for  causing  a  conflict. 

The  number  of  computations  could  be  reduced  by  remembering  the 
outcome  of  the  detection  checks  between  the  two  aircraft.  The 
data  structure  for  the  Potential  Domino  Conflict  List  contains 
fields  to  remember  the  outcome  of  the  detection  checks. 

13.4.3  Tie-Breaking  Feature 

It  is  possible  for  two  or  more  PRA  sets  to  have  the  same 
features  set  after  all  absolute  and  relative  features  are 
evaluated.  In  case  of  a  tie,  a  final  tie-breaking  feature  is 
used  to  break  the  tie.  This  feature  checks  for  the  largest 
predicted  separation  after  the  aircraft  respond  to  the 
advisories.  If  a  tie  still  remains,  predicted  separation 
shortly  after  the  aircraft  begin  to  respond  to  the  advisories 
(at  QTIME)  is  checked  using  the  QSEP  matrix.  This  feature  is 
designed  to  always  break  ties. 

13.5  Pseudocode  for  Resolution  Advisories  Evaluation  Routine 


The  high  and  low  level  pseudocode  for  the  Resolution  Advisories 
Evaluation  Routine  is  included  in  this  section.  Most  notation 
conventions  are  described  in  Section  12.4. 

Because  of  the  complexity  of  this  logic,  the  lower  level 
processes  are  not  all  simple  routines.  In  some  cases,  they  are 
themselves  high  level  logical  routines  that  have  more  than  one 
lower  level  of  subprocess.  Tables  13-12  through  13-15  show  the 
process  breakdown  of  RAER. 
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TABLE  13-12 


RESOLUTION  ADVISORIES  EVALUATION 
ROUTINE  PROCESS  HIERARCHY 


1.  maneuvering  AC  determination*- 

2.  potential  resolution  advisory_sets_selection 

o  two  AC  resolution  logic  vertical  resolution  advisories_selection 

3.  PSEP_MATRIX_GENERATOR2 

4.  potent ial_resolution_advisory_set8_culling 

o  negative  resolution_advisory_determination 

-  vertical_divergence_logic 

-  one  AC_maneuvering_negative_vertical_resolution_advisory_test 

-  posTtive_to_negative_resolution_advisory_conversion 

o  VERTICAL_SPEED_LIMIT_ADVISORY_EVALUATION 
converg ing_AC_check 

-  vertical  speed  limit  calculation 

o  absolute  features_evaluation_two  AC_resolution  definition2 

5.  multi_AC_resolution 

o  resolution_advisory_compatibility  with  existing  conflicts 

-  feature  maneuvered_unmaneuvered  conflict  multi  AC  definition 

o  multi_AC_conflict_possible  resolution  advisories 

-  PSEP_MATRIX_GENERATOR7 

o  multi_AC_resolution_logic_advisories  calculations 

-  absolute  features  evaluation  multi  AC  resolution  definition 

—  feature_deliverable 

—  feature_dimen8ion_available 

—  feature_maneuvered_unmaneuvered  conf lict_multi_AC_def inition 

-  multi  AC  vertical  maneuvered  unmanuevered  conflict_determination 

RESOLUTION  ADVIS0RY_M0DELING_F0R_PREDICTED_SEPARATI0N4 

-  multi  AC_horTzontal  maneuvered_unmaneuvered  conf lie t_de termination 

RESOLUTION  ADVISORY  MODELING  FOR  PREDICTED  SEPARATION4 
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TABLE  13-12 
(Concluded) 


6.  f inal_resolution_advisory  selection 

o  relative_features  evaluation2 

o  highest_valued  potential  resolution  advisory  sets  count 
o  feature  domino  logic-* 
o  tie_breaker  features  evaluation2 
o  PSEP_model_validation_yalues  saved 

7.  PSEP  model  validation  values  saved 


^The  capitalization  in  Tables  13-12 
Process  names  are  in  lover  case  and 
2This  process  is  presented  in  detail 
2Ihia  process  is  presented  in  detail 
*This  routine  is  presented  in  detail 


thru  13-14  conforms  to  that  used  in  the  pseudocode. 
Task  and  Routine  names  are  in  upper  case, 
in  Table  13-13. 
in  Table  13-14. 
in  Table  13-15. 
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TABLE  13-13 


PSEP  MATRIX  GENERATOR  ROUTINE  HIERARCHY 


1 .  PS  EP_MATR  I  X__GENE  RATO  R 

•  modeling_of_delay_period 

-  linear_modeling_of_delay 

—  VERT ICAL_ADVANCEMENT 
—  CONTINUE_STRAIGHT 
—  CONVERGENCE_3D 
—  MIS  S_D  I S  TAN CE_3  D 
—  CONVERGENCE_HORIZONTAL 
—  MISSJDISTANCE_HORIZONTAL 

-  nonllnear_modellng_of_delay 

—  nonllnear_delay_preparations 

-  FINAL_VERTICAL_RATE_DETERMINATION 

-  COMPUTATION_OF_TURN_CONSTANTS 

—  nonlinear_advancement 

-  VERT I C AL_ADV ANC EME  NT 

-  TURN_LEFT 

-  TURN_RIGHT 

-  CONTINUE  STRAIGHT 


•  vertlcal_level_selectlon 

-  vert lcal_rate_determlnatlon 

•  horizontal_path_selection 

•  maneuver_time_calculation 

•  maneuver_modeling 

-  geometry_initialization 

-  COMPUTATION_OF_TURN_CONSTANTS 

-  incremental_advancement 

—  VERTICAL_ADVANCEMENT 
—  CONTINUE_STRAIGHT 
—  TURN_LEFT 
—  TURN_RIGHT 
—  addltlon_to_RAPP_table 

-  8eparatlon_calculatlon8 

-  collectlon_of_minlmums 

•  vertical  converge nce_c hecks 
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TABLE  13-13 
(Concluded) 


•  horizontal_convergence_checks 

-  CONVERCENCE_HORIZONTAL 

-  MISS  DISTANCE  HORIZONTAL 


•  t  hre  e_d  lme  ns  1  ona  l_c  on  ve  rg  e  nc  e_c  hec  ks 

-  CONVERGENCE_3D 

-  MISS  DISTANCE  3D 
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TABLE  13-14 


RAER  FEATURES  HIERARCHY 

1.  absolute  features_evaluation_two_AC_resolution_definition 

•  feature_deliverable 

•  feature  dimension  available 

s  featurejaaneuvered  unmaneuvered  conflict_two_AC  definition 

-  two_AC  vertical  maneuvered_unmaneuvered_conflict_determination 

-  two_AC~horizontal  maneuvered_unmaneuvered  conflict  determination 

2.  relative  features  evaluation 

•  feature_PSEP_GE_SEPl 

•  feature_'einf orce_res_adv_from_non  connected_site  or_BCAS 

-  other  sources  resolution  advisory  determination 

s  feature_terrain_or_obstacle_alert 
s  feature_aircraf t_far_from_radar 
e  feature_negative_resolution_adviaories_8uf fice 

•  feature_negative_resolution_advisorias_do_not_reversejnaneuver 

•  feature_fast_unmaneuvered_slow  maneuvered 

•  feature_unmaneuvered_with_large_yertical_rate 
e  feature_no  level  of f_time_for_verticals 

s  feature_non_response_to_positive_resolution_advisories_detected 

•  feature_aircraf t  on  final  approach 

s  feature^initial_resolution_advisory_aelection 
e  feature_PSEP_GE_SEP2 
e  feature  compatible  with  turn 
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TABLE  13-14 
(Continued) 


o  feature_big_vertical  miss  distance 
o  feature__big_horizontal  miss_dlstance 
o  same_weight  calculations 

o  feature_reinforce8_prior  resolution  advisories 

o  feature_speed_check 

o  feature_reinforces_turn 

feature_domino_logic 

o  domino_conf lictjdetection 

-  potential_domino_conflict_list  creation 

—  pair_record_check_f or_existing_po tent ial_domino_conf lie t_list 

-  potential_domino  conflict  list_copy 

potent ial_domino_conf lict_list_entry_addition 

—  domino  coarse  screen 

-  potential  resolution_advisory_status_variable_determination 

-  domino_search_area_subject_AC_calculations 

domino_search_area_horizontal_dimension_calculations 

NEGATIVE_VERTICAL_RESOLUTION_ADVISORY_MODELING 

VERTICAL_ADVANCEMENT 

vertical_only_nonlinear  modeling_of  delay 
FINAL__VERTICAL_RATE_DETERMINATION 
vertical_only_modeling  of  maneuver  period 
VERTICAL_ADVANCEMENT 

domino_search_area_vertical_dimension_calculatione 

-  EX_list_object_AC_domino_buf fer  area_calculations 

-  EX_list_domino  search_limits_caTculations 

-  EX_li8t_domino~search 

EX_list_forward_domino_search 
domino_coarse_screen_altitude_conflict_test 
potent ial_domino_conf lict  list_entry_addition 
EX_liat_backvard  domino  search 

domino_coarse_screen_altitude  conf lict_test 
potential  domino  conflict  iTst  entry  addition 
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TABLE  13-14 
(Concluded) 


-  X_lisC  object  AC  domino_buf f e^areajialculatlons 

-  X_list  domino  search  limits  calculations 

-  X_LIST_SIGNPOST_ENTRY_CALCULATION 

-  X  list  domino  search 

X_list  forward_domino_search 

domino  coarse_screen  altitude  conflict  test 
potent ial_domino_conf lie t_list_entry_addit ion 
X_list  backwardjdomino  search 

domino_coar8e_screen  altitude_conf lict_test 
potential  domino_conf lict  list  entry_addition 

-  domino  resolution_advisory_detection_f liter 
—  Zomino_detection  thresholds 

-  domi no_encoun te r_AC_mul tiplicit y_de t ermi nation 

-  ENCOUNTER_AREA  TYPE_DETERMI NATION 

FINAL_APPROACH_ZONE_DETERMINATION 
ARE A_TYPE_DETERMI NATION 

-  A IRCRA FT JP A IR_EQU IPMENT_AND_C ONTROL_ST A TE_DETE F  TNATION 

-  DOMINO_TAU_AND_PROXIMITY_THRESHOLD_DETERMINATI(  I 

DOMINO_UNCON_UNCON_INDEX_DETERMINATION 

—  domino  coarse  detection  checks 

-  domino_course  detection  vertical  dimension  chec  s 

-  domino  course_detection_horizontal_dimension  ch>  cks 
DOMINO_RESOLUTION_TAU_AND_PROXIMITY_COMP ARISONS 

—  non_mode_C_resolution_tau_and_proximity  comparisons 

o  domino_features_weight_addition 
tie_breaker  features  evaluation 

o  feature_biggest_separation_for_negatives 
o  feature_biggest_separation  for  positives 
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TABLE  13-15 


RESOLUTION  ADVISORY  MODELING  FOR 
PREDICTED  SEPARATION  ROUTINE  HIERARCHY 


RES  QLUT ION_ADV ISORY_MODELING_F  OR_PREDICTED_SEPARAT I ON 

o  one_pa  th_modeling__o  f_delay_peri  od 
-  one^path_linearjmodellng  of  delay 
—  VERT  I  CAL__ADV  ANCEMENT-  ~ 

—  CONTI NUE_STRAIGHT 
—  CONVERGENCE_3D 
—  MISS  DISTANCE  3D 


one_path_nonlinear_modeling  of  delay 
—  F I  NAL_VERTI  CAL_RATE_DETER>flrNAT  I  ON 
COMPUTATION  0F_TURN_C  ON  ST  ANTS 

-  nonlinear_a<Tvanceinent 

-  VERTICAL  ADVANCEMENT 

-  TURN  LEFT 

-  TURN_RIGHT 

-  CONT  INUE__ST  RA I GHT 

o  maneuver_time_calculatlon 
o  FINAL_VERTICAL_RATE_DETERMINATION 
o  one_path_maneuver  modeling 

-  COMPUTATION_OF~TURN_CON  STANTS 

-  one_path_incremental  advancement 

-  VERTICAL_ADV ANCEMENT 

-  TURN_LEFT 

-  TURN_RIGHT 

-  CONTINUE_STRAIGHT 

o  one_path_3D__convergence  check 

-  C0NVERGENCE_3D 

-  MISS  DISTANCE  3D 


RESOLUTION  ADVISORIES  EVALUATION  ROUTINE  LOCAL  PARAHETBRS . 13-P7 

LOCAL  PARAHETBRS . 13-P7 

RESOLUTION  ADVISORIES  EVALUATION  ROUTINE  LOCAL  TARIABLES  .  13-P13 

LOCAL  VARIABLES  .  13-P13 

BESOLOTION  ADVISORIES  EVALUATION  ROUTINE  LOS-LEVEL  LOGIC  .  13-P29 

ROUTINE  RESOLOTIOR_ADVISOHIES_EVALOATION_ROOTINB  .  13-P29 

PROCESS  aaneuvering_AC_deteraination  .  13-P31 

PROCESS  potential_resolutlon_advisory_sets_selection  .  13-P33 

PROCESS  potential_resolution_advisory_sets_culling .  13-P35 

PROCESS  aulti_AC_resolution  .  13-P37 

PROCESS  final_resolution_advisory_selection  .  13-P39 

PROCESS  PSEP_«odel  validation_values  saved  .  13-PA1 


PROCESS  absolute_f eatures_ev aiaation_two_AC_resolution_def inition  .  13-PU3 

PROCESS  absolute  features  evaluation  aulti  AC  resolution  definition  13-PU5 


PROCESS  do«ino_coarse_detection_cbecAs  ......  .  13-PU7 

PROCESS  doaino_coarse_detection_horizontal_diaension_checks  ....  13-PU9 

PROCESS  doaino_coarse_detection_vertical_diaension_checks  .  13-P51 

PROCESS  doaino_coarse_screen .  13-P53 

PROCESS  doaino_roarse_screen_altitude_conf lict_test  ...  .  13-P55 

PROCESS  doaino_conf lict_detection  .  .  .  13-P57 

PROCESS  doaino_detection_thresholds  .  13-P59 

PROCESS  doaino_encounter_AC_aultiplicity_ueteraination  .  13-P61 

PROCESS  doaino_features_veight_addition  .  13-P63 

PROCESS  doiino_resolution_advisory_detection_f liter  .  13-P65 

PROCESS  doaino_searcb_area_liortiontal_diBension_calculations  ....  13-PS7 

PROCESS  doaino_search_area_sub'ject_AC_calculations . .  .  13-P69 

PROCESS  doalno  search_area_vertical_diaension_ca lculations  .  13-P71 


PSEUDOCODE  TABLE  OP  CORTES*! 


EASS 

PROCESS  EX_list_backward_doaino_search  .....  .  13-P73 

PROCESS  ET_list_domino_search  .  .  .....  13-P75 

PROCESS  EI_list_doaino_search_limits_calculations  . . 13-P77 

PROCESS  EX_list_f otmard_doilno_search  .  13-P79 

PROCESS  EX_list_ob ject_AC_doeino_bnf fer_area_calcalations  .  13-P81 

PROCESS  feature_aircraft_far_fron_radar  .  13-P83 

PROCESS  featare_aircraft_on_final_approach  ...  .  13-P85 

PROCESS  feature_big_horizontal_!»iss_di  stance . 13-P87 

PROCESS  feature_big_»erticaX_aiss_distance . 13-P89 

PROCESS  feature_biggest_separation_for_negati(res  .  13-P91 

PROCESS  feature_biggest_separation_f or_positives  .  13-P93 

PROCESS  featare_co»patible_«ith_torn  ........  .  .  13-P95 

PROCESS  feature_de livetable  .  13-P97 

PROCESS  featare_diaension_aTailable  .  13-P99 

PROCESS  fea*ure_domino_logic  .  13-P101 

PROCESS  feature_f ast_an«anea»eted_slo»_«aneu»ered  .  13-P103 

PROCESS  featare_initlal_resolutioD_advisory_selection  .  13-P105 


PROCESS  feature_«aneuvered_ unman euyered_conf lict_aulti_AC_def in it ion  13- PI  07 
PROCESS  feature_maneuyered_unaaneu7ered_conflict_ti»o_»C_def inition  .  13-P109 
PROCESS 

featare_negati»e_resolution_adRisories_do_aot_re»erse_aaneu»er  .  .  13-P111 


PROCESS  feature_negati»e_resolution_ad7isories_suffice  .  13-P113 

PROCESS  feature_no_leyel_off_tiae_£or_Terticals  .  13-P115 

PROCESS 


feature_non_response_to_posittye_resolntion_adTisories_detected  .  .  13-P117 


PROCESS  £eature_PSEP_GE_SEP1 . 1 3-P1 19 

PROCESS  feature_PSBP_GE_SEP2 . 13-P121 

PROCESS  featUTe_reinf orce_res_ad»_fr o«_non_connected_site_or_SC*S  .  13-P123 

PROCESS  feature_reinf orces_prior_resolution_adTisories  .  13-P125 

PROCESS  £eature_reinforces_turn  .  13-P127 

PROCESS  £eature_speed_checX  .  13-P129 

PROCESS  feature_terrain_t>r_obstacle_alert . 13-P131 

PROCESS  feature_unmaT>euTered_with_large_Tertical_rate  .  13-F133 
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PROCESS  highest_valaed_poten tial_resolation_adTisor7_sets_coant  .  .  13-PI 35 

PROCESS  ■ulti_AC_conflict_possible_resolation_a4visories . 13-PI 37 

PROCESS 
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PROCESS  potential_doaino_con flict_list_|creation . 13-P159 

PROCESS  potential_doaino_conflict_list_entry_addition . 13-P161 

PROCESS  potential_resolation_ad7i3ory_stat as_variable_deteraination  13-PI  63 

PROCESS  relative_featares_eTalaation  .  13-P165 

PROCESS  resolntion_adTisory_coBpatibility_vith_exisiing_conflicts  .  13-P167 

PROCESS  saae_»eight_calcalations  ...  .  13-P169 

PROCESS  tie_breaker_featores  evaluation  .  .........  13-P171 


PROCESS 

t«o_»C_horizontal_«aneaTered_annaneoTered_conflict_deternination  .  13-P173 
PROCESS 

t«o_IC_resolatlon_logio_Tertical_resolntion_adTisories_selection  .  13-P175 
PROCESS 

two_»C_yerticai^nanenyered_anian«qf er*d_con£lict_deteraination  .  .  13-P177 


PROCESS  »ertical_diTergence_ logic  .  13-P179 

PROCESS  I_liet_back*ard_doiino_searcli  .  13-P181 

PROCESS  X_list_doaino_search . 13-PI  83 

PROCESS  X_li«t_donino_s«arch_linits_calcolation* . 13-PI 85 


I- 


ms 


PROCESS  X_list_torvard_doaino_aaarch  ....  .  13-P187 

P80CESS  l_liat_objact_AC_doalBO_bBffar_araa_calcolatiOB8  .  13-P189 

ROOTIBE  COBPOTATIOB_OF_TORB_COBSTARTS . . . 13-P191 

ROOTIBE  C0BTTE0Z_ST8AIGBT . 13-P193 

ROOTIBE  CORVSRGESCE_HOBIZORTAl  .  13-P195 

ROOTIES  CORVIRGERCE_3D  .  13-P197 

ROOTIBE  DOflIRO_RESOLOTIOB_?AO_AED_PROXIBITY_COBPARISORS  .  13-P199 

ROOTIBE  DOSIEO_TAO_ARD_PROXIBITY_TBRSSROI.D_DETERBIRATIOE . 13-P201 

ROOTIBE  DOBIBO_OBCOB_OBCOB_IBOEX_DETE8BIB»TIOB  .  13-P203 

ROOTIBE  FIR Al_TERTTCAL_PATE_DETRRSIBATIOR . 13-P205 

ROOTIBE  BISS_DISTAECS_HORIZORTAl  .  13-P207 

ROOTIBE  BISS_DISTABCE_30  ...  .  13-P209 

ROOTIBE  BEGATI7E_TE8TICAL_RESOtOTIOB_ADTISOBT_HODELIBG  .  13-P231 

PROCESS  ▼•rtical_only_nonlinaar_aodaling_of_aalay  .  13-P213 

PROCESS  ▼•ctical_only_aodaling_of_aanaaTar_pariod  .  13-P215 

BOOTIBS  PSEP_SATRIX_GSBRRATOR  .  13-P217 

PROCESS  aodaliag_of_dalay_pariod  .  13-P219 

PROCESS  »artlcal_lo»al_aalac* Ion  .  13-P221 

PROCESS  horizootal_path_aalactlon  .  13-P223 

PROCESS  aanaavar.tlaa.calcalatlon  .  13-P225 

PROCESS  aan«aT#E_aodallBg  .  13-P227 


13-P* 


gSEODOCOOE  TABLE  Of  COBTEBTS 


PkGB 

PROCESS  ▼•rtical_coaT«rg«Bca_chacka  . . 13-P229 

PROCESS  horlzoBtal_coBB*rgaBca_chacks  .  .  .  13-P231 

PROCESS  thrM_dia«Bsiooal_coBBargaBca_chacka . . . 13-P233 

PROCESS  addit.loB_to_R»PP_tabla . 13-P235 

PROCESS  collact ion_of_ai ni «Q«a  .  ....  .  13-P237 

PROCESS  g«oaatry_initializatioo  ..  .  13-P239 

PROCESS  increa«Btal_advaBceaaBt  .  .  .  13-P291 

PROCESS  ll&«ar_aod«llag_ot_dalay  ...  .  13-P243 

PROCESS  BOBlln«ar_adTaBcaaaat  ..  .  .  .  13-P245 

PROCESS  BOBllB«ar_dalay_praparationa  .  13-P247 

PROCESS  BoBi.la«ar_aodaliBg_of_dalay . 13-P249 

PROCESS  s«para+lofl_calcalatioas  .  13-P2S1 

PROCESS  *«rtical_rata_dat«raioa+.io&  .  13-P253 

HOOTIRE  RBSOLOTIOB_»DTISOBY_!10DBlIEG_rOR_PBEDICTBD_SBPiBkTIOR  .  13-P255 

PROCESS  oaa_pat.h_aodaliBg_of_dalay_patiod . 13-P257 

PROCESS  on»_path_aaneuT«r_»od«l ing  .  .  13-P259 

PROCESS  OBa_path_3D_coBT«rgaBca_ch«ck  ......  .  13-P261 

PROCESS  ona_path_locraaaotal_advaBcaa«Bt  .  .  .  13-P263 

PROCESS  OBa_path_liB*at_aodallag_oE_dalay . 13-P265 

PROCESS  OBa_path_BOBliB*ar_aodaliBg_ot_dalay  .  13-P267 

BOOTHE  TORB_lEPT . 13-P269 

ROOTIBE  TORB_BIGBT  .  .  .  13-P271 

ROOTIRB  TBBTICU_»DTk  BCE  BERT . 13-P273 

ROOTIBE  TEBTICRl_SPBED_LIBIT_»DTISORT_ETIlO»TIOB  .  13-P275 

PROCESS  coB»atgiag_»C_chack  .  13-P277 

PROCESS  T*rticaI_ap««d_liait_calCBlatloB  .  ....  13-P279 

ROOTIBE  I_tIST_SIGEPOS?_EET8T_CUCOL»TIOB  .  13-P281 


I 

i 

I 


13-P5 


STBCCTBRE  BAERPARfl 


SBOOP  domino 
1ST  EXVFL 
PIT  R  >11? 

FLT  HAXTLI 

FLT  RAITL7 

1ST  XVFL 

GPOOP  pointers 
PTB  BACRRADS 
PTB  FACRRADS 
PTB  ROPVRADS 

PTH  RSSVRADS 

PTB  SACSBADS 

GBOOP  negative_RA 
FLT  ATEBS 

FLT  HRATE 

FLT  SS7DAW 

FLT  SS70PT 


GBOOP  aulti-AC 
FLT  ZCABS 


{aax  Telocity  of  aC  on  BX-list> 

<aax  iaaediate  altitude  separation  threshold) 

<aaz  controlled  AC  tan  detect  threshold  for  Donino 
Detection) 

<aax  uncontrolled  AC  tan  detect  threshold  for  Doaino 
Detection) 

<aax  »elocity  of  AC  on  X-list> 


{pointer  to  BADS  aith  both  AC  aaneuvered) 

{pointer  to  BADS  with  first  AC  aaneuvered) 

{pointer  to  BADS  for  aulti-AC  resolution  logic 
with  opposite  sense  wertical  BAs  to  each  AC) 

{pointer  to  BADS  for  aulti-AC  resolution  logic  with 
sane  sense  wertical  BAs  to  each  AC) 

{pointer  to  BADS  with  second  AC  aaneuwered) 

{altitude  above  terrain,  below  which  a  Descend  aust 
be  changed  to  a  Don't  Cliab) 

{ainiaua  vertical  rate  required  for  an  AC  before  a  7S1 
nay  be  chosen  for  that  AC) 

{vertical  divergence  altitude  threshold  for  negative 
BA  suffices  determination  logic) 

{vertical  divergence  projection  tine  for  negative  BA 
suffices  deteraination  logic) 


{altitude  separation,  below  which  opposite  sense  vertical 
BA's  are  selected;  above  which  sane  sense  vertical  BA's 
are  selected) 
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SBOOP  feature_weighta 


IBT 

BIGHtST 

<veight 

Cor 

1 IX 

BIGTWQT 

<welght 

for 

HI 

BSEPHWGT 

<veight 

for 

HI 

BSEPPIOT 

<weight 

for 

IS1 

COSBTWQT 

<velght 

for 

HI 

DBLIGT 

<veight 

for 

HI 

DIB  ATWGT 

<veight 

for 

HI 

D0H1IGT 

<weight 

for 

HI 

PABBAUQT 

<«elght 

for 

IIT 

FAZWG? 

<weight 

for 

HI 

POCSCVGT 

<weight 

for 

HI 

HDBBHfQT 

<velght 

for 

HI 

BDOBWGT 

<weight 

for 

HI 

5EGSPBGT 

<welght 

for 

HI 

BOLE VWGT 

<weight 

for 

HI 

BBSSPBG? 

<veight 

for 

HI 

OTHSTBGT 

<velght 

for 

HI 

PSBP1WGT 

<welght 

for 

HI 

PSBP2BGT 

<weight 

for 

HI 

BEIBTBGT 

<welght 

for 

HI 

BEPFAWGT 

<weight 

for 

HI 

SBGLDWGT 

<veight 

for 

HI 

SPDCBBGT 

<weight 

for 

I  ITT 

TEBOBBGT 

< weight 

for 

HI 

OCLTHBGT 

<weight 

for 

HI 

OBBABBGT 

< weight 

for 

big  horizontal  aiss  distance  feature> 

big  vertical  aiss  distance  feature> 

big  separation  for  negatives? 

big  separation  for  positives? 

coapatible  with  tarn? 

deliverable  feature? 

disension  available  feature? 

one  AC  caused  a  dosino  conflict  feature? 

far  fros  radar  feature? 

ic  on  final  approach? 

fast  uneaded/tlow  ended? 

negative  does  not  reverse  sanenver? 

neither  AC  caused  a  doaino  conflict  feature? 

negative  suffices? 

no  level-off  tine  for  verticals? 

non-response  to  positive  res  adv  detected? 

reinforce  other  sites  feature? 

PSBP1  GB  SBP1  feature? 

PSBP2  GE  SBP2  feature? 

reinforces  turn? 

reinforce  prior  res  adv? 

logic  favoring  single  diaension  res  adv? 

speed  check? 

terrain  or  obstacle  alert? 
uncaded  with  large  vertical  rate? 
■aneuvered/unaaneuvered  conflict  feature? 
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GROOP  features 


PIT  RDHHSQ 

PLT  HDHSO 

PLT  RDISTR 
PIT  SEP2AP 
PIT  TV1 
PLT  TV 2 
PLT  TXTH1 

PLT  TXTH2 

PIT  VPASTSO 

PIT  VRU’-IO 

PLT  VSLOWSQ 

PLT 


{horizontal  aiss  distance  squared,  above  which  res  adv  sets  with 
horiz  coaponents  are  favored,  when  at  least  one  AC  Is  turning> 
horizontal  aiss  distance  squared,  above  which  res  adv  3ets  with 
horiz  coaponents  are  favored,  when  neither  AC  is  turning> 
<distance  froa  radar  where  range-aziauth  data  becoaes  unreliable) 
<SEP2  threshold  percentage) 

<tiae  threshold  to  allow  vertical  crossover) 

<tiae  threshold  to  allow  vertival  level-off) 

{lower  Unit  of  track  crossing  angle  for  which  double 
diaension  res  adv  are  prefered) 

{upper  liait  of  track  crossing  angle  for  which  double 
diaension  res  adv  are  preferred) 

{horiz  speed  for  aanenvering  AC  above  which  vert 
or  double  diaension  res  adv  are  preferred) 

{ratio  of  squared  speed  of  uncaded  kC  to  ceded  AC, 
above  which  double  diaension  res  adv  are  preferred) 

{horiz  speed  for  aaneuvering  AC  below  which 

horiz  or  double  diaension  res  adv  are  preferred) 

{vert  rate  used  to  deteraine  when  an  uncaded  AC  has  a 

threatening  rate.  Also,  used  to  deteraine  when  neg  vert  res 
adv  would  be  disruptive  to  a  aaneuvered  AC) 


GBOOP  Bi3C 

PLT  DORCRSE 
PLT  DOHSCAHS 
PLT  DORSRCH 
PLT  TVROLS 


{scans  of  doaino  coarse  detection  checks) 

{scans  of  doaino  projection  interval  after  DELAY  period) 
{scans  of  doaino  coarse  detection  checks) 

{projection  tiae  for  'eight  second  rule') 


mmtii 
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STRDCTDR E  LOGIC  TABLES 


GROOP  compatible_res_adv 
BIT  COHPA'''  (11,11) 


GROOP  reinf_res_adv 
BIT  RETMF  (9,11) 


GROOP  co«pat_turn_states 
BIT  COfIPATTS  (7, 6) 


BIT  COHPATZD  (3,3) 


<table  of  resolution  advisory  conpatibility : 
CONPAT(nev  res  adv,  previous  res  adv); 
true  when  coapatible> 

<table  of  resolution  advisory  reinf orcenent; 
REIHF(new  res  adv,  previous  res  adv)  : 
true  when  new  reinforces  old> 

<table  of  horit  turn  status  compatibility  with 
res  adv:  COHPATTS  (turn  status,  res  adv); 
true  when  coipatible> 

<table  of  vert  velocity  compatibility  with 
res  adv:  C0KPAT7D  (ACID. ZB,  res  adv) 
true  when  compatible? 


BHOSTROCtm: 
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<***  PAFASETEBS  USED  IS  PSEP  HOOELISG  OP  AIBCBAFT  «**> 


STBOCTUBE  HODELISG 

GBOOP  values 


PLT 

ACCELC 

PLT 

ACCELD 

FIT 

BA  SKA 

FLT 

DELAT 

FLT 

DELIS" 

FT  T 

G 

HI 

STLL 

FLT 

STSC 

HI 

STUL 

FLT 

QTIBE 

PLT 

TCA  DEL 

112 

TIS IS" 

»LT 

TSVBAS 

FLT 

TUBS  A 1 

HI 

TUBS  A2 

HI 

VP"H2 

FLT 

VTHSQ 

FLT 

V1000 

FT  T* 

V2000 

tlt 

V500 

HI 

IDDSSF 

FLT 

2DDWBS 

HI 

TDUPP 

HI 

ZDUPS 

ESDSTB0C"08B: 


<  Upward  acceleration  rata  > 

<  Downward  accwlwratlon  rata  > 

<  Assused  bank  angle  for  all  tarns  > 

<  Length  of  aodeling  delay  period  > 

<  Tiae  Interval  for  nonlinear  aodeling  of  delay  period 

<  Acceleration  due  to  gravity  > 

<  Lover  Halt  on  aanenvar  tlaa  > 

<  slow-closing  value  for  aaneuver  tine  > 

<  upper  Halt  on  aanenvar  tiae  > 

<  Projection  time  for  saving  QSEP  aatrix  > 

<  Tiae  increaent  for  coaputing  aanenver  tiae  > 

<  rise  Interval  for  aanenvar  aodeling  > 

<  sanenver  tiae  for  aodeling  negative  vertical  BAs  > 

<  naxisua  tarn  angle  for  one  aircraft  > 

<  naxiana  coabined  tarn  angle  for  two  aircraft  > 

<  slow-closing  velocity  threshold  > 

<  Threshold  for  'fast'  vs.  'slow*  aircraft  > 

<  vertical  rate  aodeled  for  1000  ft/ain  TSL  > 

<  Vertical  rate  aodeled  for  2000  ft/aln  TSl  > 

<  Vertical  rate  aodeled  for  500  ft/ain  TSL  > 

<  Achievable  descent  rate  for  a  'fast'  aircraft  > 

<  Achievable  descent  rate  for  a  'slow'  aircraft  > 

<  Achievable  cllab  rate  for  a  ’fast*  aircraft  > 

<  Achievable  cllab  rate  for  a  'slow'  aircraft  > 
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STBOCTOBE  RAEB7BL 


GBOOP  logic_path 
BIT  NRRCAP 


BIT  SBGDIH 


(Raster  Resolution  called  BIBB  when  true,  Conflict  Bnsolation 
Data  Tack  called  BABB  chan  falca> 

(single  dimension  BA's  preferred  when  trne,  doable  die,  when 

f alse> 


SHOD?  res_adv 
ASEP 

FSTOHCZD 
RDHH 

MPRAABS 
OSHSARI 
OSHRAR2 
OSVRAR1 
OSVHAB2 
RASELECT 
RSPND1 
BSPRD2 
TRATIO 
TVALOE 
TVERT 
TETH 
VERTBA1 
VERTRA2 
Z8SEC1 
Z 8 SBC 2 


<altitnde  separation  thrashold> 

<set  true  when  ZB  of  uncaded  AC  is  threatening* 

<threshold  for  favoring  res  adw  with  a  horiz  component  when 
large  horizontal  nice  distance  is  projected* 

<naeber  of  BADS  with  all  absolute  features  favored* 
horizontal  RA  fron  other  site  or  BCAS* 

(horizontal  RA  froa  other  site  or  BCAS* 

(vertical  RA  fros  other  site  or  BCAS* 

(vertical  RA  fros  other  site  of  BCAS* 

(res  adv  selected  this  scan  for  this  nair* 

(AC  is  to  be  aaneavered  by  RAEL,  if  trne* 

(AC  is  to  be  aaneavered  by  BABL,  if  true* 

(speed  ratio  of  ancaded  AC  to  ceded  AC* 

(teaporary  value  of  featnres* 

(teaporary  vertical  reaolation  advisory* 

(track  crossing  angle* 

(vert  res  adv  selected  by  8  sec  rale  for  1st  AC  of  pair* 
(vert  res  adv  selected  by  8  sec  rule  for  2nd  AC  of  pair* 

(8  sec  altitude  projection  froa  current  tine  for  first  AC* 

(8  sec  altitude  projection  froa  current  tine  for  second  AC* 
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fRECHSIivG  Pa  CS  BLANC -NOT  TIJMkD 


GBOPP  pointers 
PTE  ELERTRT 
PTB  P1BC 
PTH  BIOS 
PTB  BADSPTR 
PTB  RAPP1 
PTP  RAPP2 
PTB  TRIOS 

GBOOP  neg_res_adv 
IWT  HOTBB 

Ill  BEGDIV 
PLT  THTHO 

Byp^lfOCTOpB; 


BESOLOTIOI 


<ancounter  list  entry) 

<pair  record  pointer) 

<pointer  to  list  of  potential  Hi's  for  the  current  pair) 
<pointer  to  selected  res  ads) 

<pointer  to  BAPP  Table  for  first  1C  in  pair) 

<pointer  to  BAPP  Table  for  second  AC  in  pair) 

<teeporary  RADS  pointer) 


<sq  of  neg  hot  res  ads  thr,  sap  be  aodlfied  value  in  soee 

cases) 

<neg  vert  res  adv  divergence  threshold) 

<trne  horizontal  tau) 
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GPOO?  coarse_screen 

PTH  RXTAC  <obtect  AC  being  examined  on  X-EX-list  by  doeino  logic> 

hhax  <gji  horiz  range  traversed  by  intruder  during  doaino  interval) 

PI,t  tld  <eax  detection  threshold) 

ri,T  At  clover  lisit  of  X  direction  search) 

rLT  xs  AX  Csubject  AC  sax  X  during  doaino  search  interval) 

"XT  Xfll M  Csubject  AC  sin  X  during  doaino  search  interval) 

XPS  (9)  <doaino  coarse  screen  projection  of  subject  AC) 

XO  <upper  lisit  of  X  direction  search) 

PI,t  xt  Clover  lisit  of  T  direction  search) 

rLT  Tl AX  <sub1ect  AC  sax  T  during  doaino  search  interval) 

PIT  yhix  <subject  AC  sin  T  during  doaino  search  interval) 

PtT  T P H (9)  <dosino  coarse  screen  projections  of  subject  AC) 

in  <upper  lisit  of  T  direction  search) 

PI.T  XL  Clover  lisit  of  Z  direction  search) 

ryi-  xsax  <upper  vertical  extent  of  subject  AC  during  doaino 

search  interval) 

FIT  ZSIR  <lover  vertical  extent  of  subject  AC  daring  dosino 

search  interval) 

y YT  Zph(5)  <dosino  coarse  screen  projections  of  subject  AC) 

PX.T  zo  <upper  lisit  of  Z  direction  search) 
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SPODP  defection 


112 

AVRZ 

FLT 

DALT 

BIT 

DCSDFLG 

112 

DDOT(#J 

FLT 

DDSQ 

Ill 

DENAT 

FLT 

0RASGE2 

FLT 

DRZ 

FLT 

DTH 

FLT 

DTV 

FLT 

DVBZ 

1ST 

IHFAZ2 

1ST 

RAX V  ALOE 

III 

HORPBA 

111 

PSEQ 

1ST 

PBCOMT 

1ST 

ZRX 

EVOSTROCTORF: 


STBOCTOPE  DR  A  VLB 
GROOP  thresholds 
FLT  DAP 
FIT  DRCBD2 
FIT  DTCBDH 
FIT  DTCHDT 
FKDST80CT0R  E : 


<absolute  value  of  relative  vertical  velocity) 

<current  altitude  separation) 

<CHDFLG  for  doaino  detection  logic) 

<do*ino  detection  DOT  values) 

<aodified  hori2ontal  tau  distance) 

<encounter  area  type  used  in  doaino  logic) 

<range> 

<vertical  velocity  difference) 
horizontal  tau) 

<vertical  tau) 

<vertical  velocity  difference) 

<nuaber  of  AC  in  final  approach  zone) 

Cvalue  of  features  for  BADS  with  all  absolute  features  favored) 
<nuaber  of  BADS  tied  vith  highest  value  of  features  favored) 
<nuaber  of  AC  to  be  aaneuvered  in  doaino  pair) 

Controlled  status  for  doaino  pair) 

<naz  vertical  distance  traversed  by  intruder  at 
velocity  C SCREES. ZFAST  during  doaino  interval) 


Current  altitude  separation  threshold  for  giving  RAs) 
Current  range  separation  threshold  for  giving  BAs) 
horizontal  tau  threshold  for  giving  BAs) 

<vertical  tau  threshold  for  giving  BAs) 
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STBOCTOBE  8* DS 


GBODP  pointers 
PTB  8XT1DV 

GBODP  advi3ory_cosponents 
1ST  Hi 
HIT  H2 
Ill  VI 
IHT  V2 

GBO DP  read-only_flags 
BIT  CBOBO_CHDED 
BIT  C9DSDJJHC9DED 
BIT  HOHIX 
BIT  SINGLE 
BIT  OHCBDED_CHDEO 
BIT  VEPT 

GBODP  r ea d/*r ite_f lag a 
BIT  BELOBIOOO 
BIT  NEGATIVE 

GBO DP  sep_satrix_indices 
1ST  INDSX1 
1ST  ISDEX2 
1ST  IBDEX3 
PTH  NATPTN 


{Resolution  idvisory  Data  Structure). 

<B«far  to  Table  13-4  in  text  for  Initial  values) 
<40  of  these  data  structures  are  needed) 


<next  ItOS  In  list) 


<horlsontal  coeponent  of  1C  I'a  res  adv> 
<horlxontal  coaponent  of  1C  2's  res  adv> 
<vertlcal  coaponent  of  1C  1's  res  adv) 
<vertlcal  coaponent  of  1C  2's  res  adv) 


{advisory  set  aaneuvers  both  1C) 

{advisory  set  aanenvers  first  1C  In  pair) 
{advisory  In  horlt  dlaension  ehen  true) 
{advisory  is  one  dlaension  only  ehen  true) 
<advisory  aaneuvers  second  ic  in  pair) 
{advlsoy  In  vertical  dlaension  ehen  true) 


{descend  res  adv  aust  be  changed  to  negative) 
{negative  res  adv  provide  sufficient  separation) 


<P3S?  8  nap  index  for  first  iC's  horlsontal  advisory) 
<F3!F  3  HBD  index  for  second  IC's  horlxontal  advisory) 
<PSSF  3  vao  index  for  vertical  level) 

{pointer  to  separation  satrices  to  be  used  vith 
this  resolution  advisory  set) 


PESOIOTIOH  1DVX30IIH3  BV1101TX0S  BOOTISE  tOClt  V1RX1BLE3 


GROOP  other-info 
HIT  DOB  VALD! 

BI*’*  PEA'rBITS (25) 
HIT  VALO! 

SUDSTBOCTOBTi 


RESOLOTIOR 


<coaputed  value  of  this  advisory's  features  down  to 
doeino  featares> 

<one  bit  for  each  of  25  features) 

<coaputed  relative  value  of  this  advisory's  features) 
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STBOCTOBE  SAPP_*ABLB  Resolution  Advisory  Projected  Position  Tabl«> 


GBOOP  positions 

m  *(3,*) 


as  to,#) 
as  ?(5,») 


GBOOP  Velocities 
OS  *0(3,*) 

as  io(3,*) 

PIT  *#(5,*) 


<  (naneaver,  scan) 

(CS,  Tt,  TIj 

CTIBB  ♦  DBLAT  ♦  SCUT,  CTIBB  ♦  DELAY  ♦  2  *  SCAET, 

CTISE  ♦  DEI  AT  ♦  3  •  SCAET,  CTIHE  ♦  DBLAT  ♦  *  *  SCAET)  > 

< (CTT,  CL,  DBS,  DDES  or  IDES,  DCL  or  LCL; 

CTIBB  ♦  DBLAT  ♦  SCAET,  CTXNE  ♦  2  •  SCAET, 

CTIBB  ♦  DBLAT  ♦  3  •  SCAET,  CTIHE  ♦  DBLAT  ♦  *  *  SCAET) > 

< (aaneuver,  scan) > 


<»«■  PEBDICTED  SEPAB ATIOE  HATBICB3  ••*> 

stboctopb  PSHAT  <  aay  B*«d  tso  structures  for  each  AC  in  the 

subject  conflict  palr> 

GBOOP  alnlanss 

PIT  BHD2  ( 3,  3)  <  Horizontal  Biss  dlstancss  squared  > 

OX  PSEP2  (3,3,3)  <  3-D  slss  distances  squared,  vertical  weighted  > 

pls  VEDA  (3)  <  Vertical  ainiana  separation  valnes  > 

PIT  TEDS (3)  <  Vertical  coaponents  of  PSBP2  for  'straight*  paths  > 

3BOOP  snapshot 

PL?  QSBP2 (3,3,3)  <  3-D  separation  valnes  QTIBB  seconds  after  delay  > 

EBDSTBPCT  J1_E; 

-  bbsoldtioe  advisobibs  bvaloatioe  bootieb  LOCAL  VABIABLBS  - 
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strdctore  poc_list 

GROOP  pointer 
PTS  IHTRAC 
PTH  HXTHTR 

GHOOP  res_adv 
I  ITT  CLI HB 
IHT  DCLIRB 
IMT  DDESC 
IHT  DESC 
IHT  DLEPTDRIGHT 
IHT  LEFT 
IHT  LSFTCLI HB 
IHT  LEFTDESC 
1H*  RIGHT 
IHT  RIGHTCLIHB 
IHT  RIGHTDESC 

GROOP  detection 
HI  TH»T 

IHT  HOLT 

EHPSTRggTOa;; 


RBSOLOTIOH 


Potential  Doaino  Conflict  Hat  eleaent> 
<one  entry  for  each  doaino  object  AC) 


<pointer  to  state  vector  of  this  PDC  aircraft) 
<pointer  to  next  eleaent  in  this  PDC  list) 

Cthree  states:  IHOTTST,  SHODOHC,  SDOHC) 

<cliab  res  adv) 

<don't  clisb  or  liait  cliab  res  adv) 

<don't  descend  or  liait  descend  res  adv) 
<descend  res  adv) 

<don*t  turn  left  and/or  don't  tarn  right) 

<turn  left  res  adv) 

<left,  cliab  advisory) 

<left,  descend  advisory) 

<torn  right  res  adv) 

<right,  cliab  advisory) 

<right,  descend  advisory) 


<area  type  this  encounter  is  in  based  on 
current  position  of  both  ic> 

Cnueber  of  AC  in  conflict  cluster.  Including  this  to 
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I 


STBOCTORg  PBA3SVVBL  <Potential  Resolution  Advisory  Doaino  Status  Variables 

for  subject  AC> 


GBOOP  ad 
1ST  CLHB 
1ST  DSC 
1ST  lpt 
1ST  LPTCLBB 
1ST  LPTDSC 
1ST  SCI HB 
1ST  BDSC 
1ST  SLVTBSGT 
1ST  BG"‘ 

1ST  HGTCLBB 
1ST  8GTDSC 


<f our  possible  states:  SS0P8A,  SDOSSP,  SDOBCSC,  SDOBCO 
<cliab  res  adv> 

<descend  res  adv> 

<tutn  left  res  adv  > 

<turn  left,  cliab  res  adv> 

<turn  left,  descend  res  adv> 

<don't  cliab  or  liait  cliab  res  adv> 

<don*t  descend  or  liait  descend  res  adv> 

<don't  turn  left  or  don't  turn  right> 

<turn  right  res  adv> 

<turn  right,  cliab  res  adv> 

<turn  right,  descend  res  adv> 


GHOOP  ac2 

LIBS  PBADSWBl.ad 


BBPSTR0CT08E  S 
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i 


V 


<**•  VARIABLES  OSED  IS  PSEP  HODE1ISG  OP  AIRCR APT  **•> 

STROCTOPE  HOOVBI 

GRQOP  niscellaneous 


PIT  HARTS 

< 

Haneuver 

tine  > 

GROOP  relative 

geonetry 

PIT  RX 

< 

Relative 

X-position  > 

PIT  RT 

< 

Relative 

Y-position  > 

PIT  PZ 

< 

Relative 

Z-position  > 

PIT  VRX 

< 

Relative 

X-velocity  > 

PIT  TRY 

< 

Relative 

Y-velocity  > 

PIT  VRZ 

< 

Relative 

Z- velocity  > 

PIT  V52 

< 

Hagnitude  squared  of  relative 

velocity  > 

PIT  DOT 

< 

Separation  *  rate-of-change  of 

separation  > 

FED STROCTOPE; 


STROCTOPE  RATE 


GRQOP  acl 
FIT  CLP 
PLT  DBS 
PIT  DCIS 
PIT  DDES 
PIT  ZDPD 
PIT  ZDPH  (3) 


<  'Clinb'  rate  to  be  achieved  > 

<  'Descend'  rate  to  be  achieved  > 

<  'Don't  cliab'  rate  to  be  achieved  > 

<  'Don't  descend*  rate  to  be  achieved  > 

<  Pinal  rate  to  be  achieved  during  delay  period  > 

<  Final  rate  tor  each  level  during  aanenver  period  > 


II KE  RITE. acl 


EIDSTR JCTOB  E: 
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<***  VARIABLES  OSED  IS  PSEP  HOOELIHG  OF  AIRCRAFT  •»»> 


STBOCTORE  PATH 

GBOOP  acl 

BIT  HODSL (3)  <  Indicates  whether  each  path  will  be  aodeled  > 

GROOP  ac2 

LIKE  PATH. acl 

ESPSTBOCTORE; 

STROCTORE  torcoh  <  Torn  constants  > 

GROOP  acl 
FLT  SA 
FLT  CA 

m  » 
a:  b 


LIKE  TORCOH.  ad 


STBOCTQRE  previoos 


GROOP  adwisories 
1ST  PHRA1 
1ST  PTRA1 
1ST  PHRA2 
UX  PVRA2 


<  Prewions  horizontal  RA  tor  aircraft  1  > 

<  Prewions  wertical  BA  for  aircraft  1  > 

<  Previous  horizontal  RA  for  aircraft  2  > 

<  Prewions  wertical  RA  for  aircraft  2  > 


EBDSTBPCTQBI: 
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•v*  . 


<***  V»HI»B1BS  OSED  XH  PS2P  HODELIHG 


OP  DEtlY  PERIOD  »**> 


stboctobe  DELGEOH  <  Dela?  ge0Mtr?  > 


GSOOP  hor 1 

nr  t 
tit  y 
zir  xd 

TIT  TD 


<  Horizontal  for  aircraft  1  > 


GBOOP  hor 2 

delgeon. hor  1 


<  Horizontal  for  aircraft  2  > 


GROCTP  *er 1 

yr  t  i 

Z£T  zn 


ilff  DPLGEOH. ver 1 


<  Vertical  for  aircraft  t  > 


<  Vertical  for  aircraft  2  > 


G POPP  ainsep 
fil  PS5P2I 
ni  HUD 21 
fil  VHDXI 
TIT  VHDBX 

SSiSlMSIOff ; 


<  Initial  value  for  PSEP2  > 

<  Initial  value  for  BHD2  > 

<  Initial  value  for  vhda  > 

<  Initial  value  for  VHDB  > 


SESOLOTIOH  ADVISORIES  SVltOATIOE  ROOTIES 


tOClt  VARIABLES 


<***  VARIABLES  QSED  IS  PSEP  HODELIHG  OP  HAHEDVER  PERIOD  ***> 

STBOCTQPE  HAHGEOH  <  Haneuver  geometry  > 

GROQP  hor1(3)  <  Horizontal  paths  for  aircraft  1  > 

PIT  X 

nr  r 

FIT  XD 
FIT  TD 

GROQP  hor 2  (3)  <  Horizontal  paths  for  aircraft  2  > 

LJFB  SAMGBOH. hor 1 

GROQP  aer  1  (3)  <  Vertical  levels  for  aircraft  1  > 

FIT  T, 

FIT  2D 

qpqqp  »er2(3)  <  vertical  levels  for  aircraft  2  > 

LIVE  HAHGEOH. verl 

GROQP  separation  <  Current  separation  matrices  > 

FIT  C0BP2  (3 , 3 , 3) 

FIT  C0RH2  (3 , 3) 

FIT  CQRV  ( 3) 

SHDSTRQC^QRE: 
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<***  VARIABLES  OSED  IM  MEGATIVE  VERTICAL  RESOLOTIOH  ADVISORT  MODELIHG  ***> 


STBOCTOB!  HVGEOM 


GBODP  ver 

FLT  2  <  Modeled  altitude  of  aircraft  > 

FIT  20  <  Modeled  vertical  rate  of  aircraft  > 


GBOOP  prevert 
IMT  TRAP 


<  PreTious  vertical  RA  for  aircraft  > 


EMOSTRPCTCTRB: 
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SOOTHE  BESOLOTI011_»DVISOBIES_EVIILOATIOR_BOOTIHE 

18  (encounter  list  entry,  pair  record,  altitude  separation  threshold, 
single/doable  dimension  flag,  calling  routine  flag) 

OPT  (pointer  to  selected  set  of  resolution  advisories)  ; 

<Select  a  set  of  resolution  advisories  for  a  conflict  pair,  identified 
in  an  encounter  list  entry.  This  is  done  by  first  deteraining  a  list 
of  potential  resolution  advisories  based  on  which  aircraft  are  aaneovered. 

One  set  of  advisories  is  chosen  to  resolve  the  pair  froa  the  list  of 
potential  advisories.  Each  advisory  set  is  aodeled  and  the  predicted 
separation  is  calculated.  The  resolution  advisory  set  chosen  aust  aeet 
certain  ainiaua  criteria  to  be  selected.  If  no  advisory  sets  aeet 
the  aiaiaua  criteria,  then  a  null  pointer  is  returned  to  the  calling 
routine. 

This  routine  is  refered  to  as  BhEB  throughout  the  pseudocode. > 

PEBfOBH  aaneuverlng_»C_deteraination; 

PEBFOBB  potential_resolution_advisory_sets_selection; 

CLE1B  all  fields  in  two  Besolution  idvisory  Projected  Position  tables; 

CALL  PSEP_!UTBIX_GEHEB»TOB; 

PEBFOBB  potential_resolution_advisory_sets_culling ; 

IP  (no  potential  resolution  advisory  sets  have  all  absolute  features  set) 

THEM  PEBPOBH  aulti_ic_resolution : 

SlSSs 

(aore  than  one  resolution  advisory  set  has  all  absolute  features  set) 
xra  ami  final_resolution_advisory_se lection; 

ELSBir  (one  resolution  advisory  set  has  all  absolute  features  set) 
xiu  miaifl  PS EP_aodel_validation_values_saved; 

0THEBWI3B:  <not  able  to  select  BEDS  for  the  conflict  pair> 

EBP  PBSOIOTIOB_»DVISOBIES_EV»LO»TIOB_SOOTIBE; 

-  IESOIOTIOR  i DVISOI IES  EVhLOhTIOB  BOOTIBB  HIGH- LEVEL  LOGIC  - - 
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BOOTI SB  RESOLOTIOR_iDTISORIES_ETAL0ATIOR_ROaTIRE 
JS  (ELERTRY,  PREC,  ilSEP.  SRGDItl,  1 BMCAP) 

OPT  (RADSPTR) ; 

PEBPOBH  eaneoYering_AC_detereination; 

PEBPOBH  po ten tial_resolation_adTisory_sets_se lection; 

CLEAR  all  fields  in  BAPP  fables  pointed  to  by  RAPP1  and  RAPP2; 
CALL  PSSP_HATRI X_GER  EBATOR 

13  (ACI01,  ACID2,  RSPND1,  RSPSP2,  YERTRA1,  TEPTRA2) 

OPT  (RADS.  (1 ATPTR  ,  RAPP1,  RAPP2)  ; 

PEREOBH  potential_resolntion_ad»isory_sets_calling ; 

IP  (RPRAABS  S2  0) 

THEM  PEP.PORH  suit i_AC_resolntion ; 

ELSE: 

13  (RPRAABS  gr  1) 

T3EB  PERPOEH  f inal_resolation_ad»isory_selection; 

ELSEIP  (IPRAABS  Efi  1)  ; 

THER  PERFORH  PSEP_nodel_Talidailon_Talaes_saTed ; 

OTHES8I SB :  <not  able  to  select  RAPS  for  the  conflict  pair> 

EBP  RESOLOTIO»_APyiS08IES_ETAtOATIOH_RODTI»E; 


RESOLPTI 08  APVISORIES  BYALOATIOi  ROOTI8E  LOt-LETEL  LOGIC 


PROCESS  aaoeuvering_AC_deternination; 

<This  process  deteraines  which  aircraft  should  receive  a 
resolution  advisory  (be  aaneuvered) . > 

Cli>8  aaneavering  flags; 
loop; 

Set  next  AC  of  subject  pair; 

EKITIP  (done  both  aircraft)  ; 

IP  (RAES  called  froa  Raster  Resolntion  Task) 

THEE  II  ((AC  is  ATASS  equipped)  A££ 

((AC  is  uncontrolled)  21  (pair  record  flag 
indicates  controlled  AC  needs  a  resolution  advisory))) 
THEE  SET  aaneavering  flag; 

USE; 

<A  pair  record  eay  not  exist  if  RAER  is  called  froa  Conflict 
Resolution  Data  Task.> 

ELSE  II  ((AC  is  ATARS  equipped)  AJgD  ((AC  is  uncontrolled) .  21 
(detection  flag  indicates  controlled  AC  shonld 
receive  a  resolution  advisory)  21  (either  AC 
is  in  a  conflict  receiving  resolution  advisories))) 

THEE  SET  aaneuvering  flag; 

ELSE: 

EEDLOOP : 

IP  (first  AC  is  in  final  approach  zone) 

THEE  If  (second  AC  is  aaneuvered) 

THEE  CLEAR  aaneuvering  flag  for  first  AC; 

ELSE: 

BLSEIP  (second  AC  is  in  final  approach  zone) 

THEE  IP  (first  AC  is  aaneuvered) 

THEE  CLEAR  aaneuvering  flag  for  second  AC; 

ELSE: 

OTHERWISE: 

EED  aaneuvering_AC_deteraination; 

- -  RESOLOTIOE  ADVISORIES  EV AL RATIOS  ROOTIES  HIGH-LEVEL  LOGIC  - - - — 
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PROCESS  ■aneu»eriDg_AC_4eteriination; 

BSPHD1  *  S*ALSE; 

RSPHD2  «  SFALSE; 

LOOP; 

Gat  next  AC  of  subject  pair; 

EIITIF  (both  AC  processed)  ; 

I?  ( SHHCA?  ££  STPOE) 

THEM  £F  ((ACID.ATSEQ  £F  SUMEQ)  AjtD 

((ACID.COHC  B£  f  FALSE)  OB  (PSBC.  PIFR  Bfi  JTBOB))) 
THEM  SSPRD  «  ITBDE; 

ELSE: 

ELSE  IF  ( (ACID.  ATSEQ  HE  StJHEQ)  AHD 

((ACID.COHC  Efl  SFALSE)  Og 
( (ELEHTHY. IFRFLG  EQ  STBOE)  OB 

(ACID1.CTPT5  H£  S  BOLL)  OB  (ACID2.  CTPTB  HE  SHOLL)  )  )  ) 
TBSH  BSPNO  =  STROE: 

ELSE: 

EHDLOOP : 

IP  (ACID1.FAZ  HE  SFAZO) 

TBEB  IF  (BSPHD2  £2  STBOE) 

THEM  RSPHD1  =  SFALSE; 

5115; 

ELSEIF  (  ACID2  .  FAZ  flE  SFAZO) 

THEH  (BSPH01  £2  STBOE) 

TBEH  HSPHD2  «  SFALSE; 

ELSE; 

OTHERWISE; 

EHO  »aneeTering_AC_d«ter»ination; 
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PROCESS  poten tial_re so lution_adv iso ry_sets_ select ion ; 

<Select  the  set  of  potential  resolution  advisories  from  the  master 
list  of  RADS.  The  potential  set  of  advisories  eaneuvers  only  the  first  AC, 
second  AC,  or  both  AC  as  Indicated  by  the  maneuvering  flags.  If  both  AC  are 
aaneuvered,  the  direction  of  the  vertical  resolution  advisory  for  each  AC 
aust  be  determined  and  stored  in  the  RADS.> 

IF  (both  aircraft  are  to  be  aaneuvered) 

THEN  PEHFORN  two_AC_resolution_logic_vertical_resolution_advisories_ 

selection; 

SET  pointer  to  Resolution  Advisory  Data  Set  (RADS)  with  both 
AC  aaneuvered; 

ELSEIF  (first  aircraft  is  aaneuvered) 

THBB  SET  pointer  to  RADS  with  only  first  AC  aaneuvered; 

OTHERWISE  SET  pointer  to  RADS  with  only  second  AC  aaneuvered; 

LOOP: 

Get  next  advisory  froa  list  of  all  possible  advisories; 

EXITIP  (no  more  advisories) ; 

IF  ((this  advisory  set  contains  a  vertical  component)  AND 
(both  AC  are  aaneuvered)) 

THEN  fill  in  vertical  resolution  advisory  values; 

ELSE: 

IF  (RADS  contains  a  DESCEND  resolution  advisory  that  would 

cause  a  descent  below  terrain  altitude  alert  threshold) 

THEN  SSf  flag  indicating  positive  descend  can  not  be  given; 

Correct  vertical  advisories  in  RADS  for  flag  indicating 
DESCEND  can  not  be  given,  if  so  indicated; 

ENPtOOP: 

END  poten tial_resolution_advisory_sets_selection; 
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PROCESS  potent ial_resolution_advisory_sets_se lection; 


JF  ( (RSPBD1  E2  STROE)  4JTJJ  (RSPR02  ££  ITRtJB)  J 

’’‘HER  PERFOBH  h*o_AC_resolotion_logic_vertical_resolotion_advisories_ 

selection; 


RIDS  •  BACHRADS ; 
ELSEIF  (RSPHD1  ITROE) 

THEE  RADS  «  FACHRADS; 
OTHERWISE  RADS  «  SACHRADS ; 


iooP; 

Set  next  advisory  fron  list  of  all  possible  advisories; 
EXITIF  (no  tore  advisories)  : 

l?  (  (TR  ADS.  CSDED_CHDED  Sfl  ITROE)  AJJD  (TRADS.TERT  £2  ITROE)  ) 
THEB  TR  ADS- VI  =  VERTS  A1 ; 

TRADS.V2  »  VERTRA2; 

Use; 

If  (either  AC  has  a  IDES  AHD 

that  AC's  altitade  is  vithin  ATERN  of  terrain) 
THEE  TRADS. BELOW 1000  =  ITROE ; 

Convert  IDES  to  I0CL; 

ELSE; 

SRDLOOP: 


ESP  poten  tial_resolotion_ad  vi so ry_ set s-._s elect  ion ; 


RESOLOTIOE  ADVISORIES  EVAIOATIOE  ROOTIHE  LOW-LEVEL  LOGIC 
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PROCESS  potential_resolution_advisory_sets_culling; 

<Deteraine  if  the  negative  sense  of  any  of  the  advisory  sets  is  sufficient. 

If  any  negative  vertical  advisories  are  sufficient,  check  for  Vertical  Speed 
Liait  advisories  being  sufficient.  Eliminate  any  advisories  that 
do  not  aeet  the  ainiaua  criteria  for  selection.  Keep  a  count  of  those 
RADS  that  do  aeet  the  aiaiaua  set  of  criteria.  Keep  a  pointer  to  the 
advisories  that  aeet  the  ainiaua  criteria. > 

CLEAR  pointer  to  selected  resolution  advisory  set; 

CLEAR  counter  of  potential  resolution  advisories  with  all  absolute  features  set; 

100P; 

Get  next  RADS;  <Data  structure  with  potential  advisory) 

EXITIF  (looked  at  every  RADS) ; 

i*  (this  ha  set  is  single  diaension  advisories) 

THEN  PERFORM  negative_resolution_advisory_deteraination; 

KISS; 

IF  (negative  vertical  advisories  have  been  coaputed) 

"■HEN  CALL  VEHTICAL_SPESD_LIHIT_ADVISORT^EVALOATION; 

ELSE; 

PERFORM  absolute_f eatures_evaluation_two_AC_resolution_def in it  ion; 

HI  (all  absolute  features  set) 

THEN  increment  potential  resolution  advisory  counter; 

IF  (pointer  to  selected  resolution  advisory  set  is  null) 

THEN  SET  pointer  to  selected  resolution  advisory  set  to 
point  to  this  resolution  advisory  set; 

ELSE: 

ELSE; 

BNDLOOP; 

END  poten  tial_resolution„l.advisory_sets_culling ; 
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PROCESS  potential_Tesolntion_advisory_sets_calling ; 


RADSPTR  «  SROLL ; 
RPSAIBS  -  0; 


LOOP: 

Set  next  RADS;  <Data  Strnctare  vith  potential  advisory) 
BXITIf  (looked  at  every  RIDS) ; 

If  (TRADS.  STRGLE  JJJ  STS  OB) 

T3BS  PERRORB  negative_resolntion_advisory_deteraination; 
ELSE: 

If  ( (TRADS.  REGATIf E  f£  STHOE)  IfD  (TRADS. VERT  fjj  STROB)) 

THBR  CALL  TERTTCAL_SPEED_LIHIT_1DTIS0RT_E7 ALOITIOR 
If  (TRADS,  ACID1,  ACID2,  PRBC) 

IRODT  (TRADS.  PI,  TRADS.  72)  ; 

ELSE: 

PBEfQBS  absolute_features_evalnation_tvo_AC_resolution_dafinition 
If  ( (TRADS.  FEATBITS(I)  STHOE)  AfS  (TRADS. EEATBXTS(2)  EQ  STROB) 
ARP  (TRADS. EEATBITS(3)  Efi  STROB)) 

THBR  RPRAABS  »  RPHAABS  ♦  1; 

If  (RADSPTR  J2  SROLL) 

Iff!  RADSPTR  «  TRADS; 

ELSE; 

ELSE: 

MBI22P: 

ERP  potential_reeolatlon_advisory_sets_cnlling; 


RESOLOTIOR  ADTISORIES  E7ALOATIOR  HOOTIBE  L0W-LB7EL  LOGIC 


P90CES5  aulti_AC_resolution; 


<This  process  is  called  if  no  advisor;  sets  aeet  the  ainiaua  criteria  for 
selection.  The  aulti-AC  logic  deteraines  additional  sets  of  advisories 
froa  vhich  a  final  set  aay  be  selected. 

Do  not  perfora  the  aulti_AC  logic  if  BUSS  is  called  by  the  Conflict 
Resolution  Data  Task.  This  is  accoaplished  by  setting  the  deliverable 
feature  in  this  process  for  all  resolution  advisory  sets.  The  other 
tvo  absolute  features  hare  already  been  set.> 


IP  (RAER  called  froa  Conflict  Resolution  Data  Task) 

THEB  SET  deliverable  feature  in  all  RADS; 

Count  the  nuaber  of  resolution  Advisory  Data  Sets  with  all 
absolute  features  set; 

ELSE  PERFORM  resolution_advisory_coapatibility_vith_eristing_conflicts; 


IP  (any  potential  resolution  advisories  have  all  absolute  features  set) 

THEM:  <return  to  coaplete  evaluation  of  the  features. > 

ELSE  IF  (both  AC  aaneuvered) 

THEM  PERFORM  aulti_AC_conf lict_possible_resolution_advisories; 
IF  (any  nev  potential  resolution  advisory  sets  exits) 

THEB  PERPOHH  aulti_AC_resolution_logic_advisories_ 

calculations; 


ELSE; 


SStSIi 


ERD  aulti_AC_resolution; 
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PROCESS  nolti_AC_reso lotion: 


II  (BRRCAP  Efl  SPALSE) 

THBB  LOOP; 

Get  next  RADS; 

EIITIP  (no  nore  RADS); 

TR ADS. PCATBITS (1)  «  STBDR; 

RPRAABS  »  RPBAABS  *  1; 

BBPIOOP: 

EtSE  PER FOPS  resolntion_aa»isory_coapatibility_with_existiBg_confllcts; 

II  (RPRAABS  £E 

tHER;  <retnrn  to  complete  evaluation  of  the  features. > 

ELSE  II  ( (BSPRDl  E2  STBOE)  ^RD  (BSPRD2  22  STBDE) ) 

THSR  PEBPOBB  anlti_AC_conf lict_possible_resolntion_aavisories; 
PERPOBB  ■nlti_AC_resolution_logic_aaTlsorles_calcnlations; 

ELSE; 

ERD  anltl_AC_resolntlon; 


RSSOIOTIOR  ADfISORIES  BVALOATIOR  ROOTIRB  LOt-LBtBL  LOGIC 


PB0CB3S  f  lnal_raaolotlon_advlaorp_-3elaction; 

<Salact  tha  Mt  of  raaolotlon  adziaoriaa  to  bo  giran  to  tha  conflict 
pale  froa  aaong  tha  aat  of  advlaorlaa  altn  all  tba  abaolota  faatoraa  aat. 

Thia  la  dona  bp  flrat  ovaloatlng  tba  ralatlra  faatoraa  (ozcapt  doainlo)  for 
all  tha  potantlal  raaolatlon  adviaorp  aata.  If  aora  than  oaa  adviaorp  aat  la 
tlad  for  aalactlon,  baaad  on  tha  faatoraa  alth  hlghar  valghta  than  tha  doalno 
faatora,  than  avaloata  tha  doalno  faatnra.  If  tha  tla  la  atlll  not  brokan, 
avaloata  tha  tla  braakar  faatoraa. > 

EBBrOBB  ralatlTa_faatoraa_a»aloation  5 

PBBPOBB  hlghaat_raload_potantlal_raaolotloni>,adTlaorp_8ata_coont: 

IP  (aora  than  ona  potantlal  raaolotlon  adviaorp  aat  la  tlad  for  hlghaat 
▼aloa  of  its  faatoraa) 

TBBB  12  (BkBB  callad  froa  Haatar  Baaolotlon  Taak) 

tbbb  PBBPOBB  faatora_donlno_loglc; 

PBBTOBB  hlghaat_»aload-potantlal_raaolotlon_adTlaorp_ 

•  jaata_coont) 

list: 

IP  (aora  than  ona  potantlal  raaolotlon  adviaorp  aat  la  tlad  for 
tha  hlghaat  valoa) 

XU£  PBBPQBa  tia_braakar_feataraa_ovalaation; 

PL3B: 

SIlU: 


PBBPOBB  PSBP_aodal_Talldatlon_raloaa_aaTad; 

m  final_raaolation_advlaorp_aalaction; 


— —  BBSOIOTIOB  1DVI30BIS3  SPhUJBTIOB  BOtJTIBB  HIOB-LETIL  108IC  - - - 


13-P3B 


I 


PROCESS  f inal_resolution_adTisory_se lection; 


PERFORM  relati.Te_features_eTaluati.on ; 

PERFORM  highest_Talued_potential_tesolatlon_adTisory_sets_count ; 


I?  (SPHPRi  SI  1) 

THU  £F  (HBHCBP  Efl  ITROE) 

TH8B  PERFORM  f eature_dosino_logic : 

PBBFOR  M  hi gh es t _ Ta lue_ pot eat la l_re so lution_advisory_ 

3ets_count; 

ELSE: 

IT  (MOMPRh  S2  1) 

THEH  PERFORM  tie_brea ker_features_6Taluation : 

5LS5: 


=155; 


PERFORM  PSEP_«odel_Talidation_Talues_saTed: 


EBP  f inal_resolution_adTisory_selection; 


RBSOLOTIO*  1DFIS0RI ES  ETILORTIOR  SOPTIRE  LOW-IETEL  LOSIC 


*2 


13-P39 


PROCESS  PSRP_eedel_Talidntion_values_saTed : 

<3ave  each  1C*  torn  status  and  the  relatire  vertical  velocity.  This  data  will 
be  need  on  succeeding  scans  to  determine  If  the  conditions  change  In  such  a  way 
that  resolution  advisories  should  be  recalculated. > 

IP  (BIER  called  Pros  the  Easter  Resolution  Task) 

THBR  mu  <pSSP  aodel  validation  perforaed'  flag  in  pair  record; 

Save  tarn  status  of  each  kc  in  pair  record; 

Save  vertical  velocity  difference  in  pair  record; 

Save  currant  tlse  in  pair  record; 

IHjl 

EBP  PSBP_sodel_valldation_value8_saved; 


RESOLOTXOR  BOVISOBIBS  ITttOhTXOB  BOOTXBB  BIOH-LEVEl  LOGIC 


13-PSO 


PROCESS  PSEP_aodel_*alidatlon_»aloes_ saved; 


JF  (HRNCIkP  E2  TTHOE) 

THE*  PRBC. HTOONE  »  SF1LSB; 

PREC. NTR1IT  ■  SYSTHR.CTIHE; 

PBEC.  BY  VRZ  ■  1CID2.2D  -  RCID1.ZD; 
PSEC.acl.NTT  «  XCID1.T0RR; 
PREC.ac2.NTT  *  RCXD2.  TORN ; 

ELSE: 


ENO  PSEP_aodel_valida»ion_»alnes_saYed; 


RESOLOTTOR  IDYISORIBS  BTHIOATIOR  ROOTIRE  LOW-LBYEL  LOGIC 


13-pai 


PROCESS  absolute_features_evaluat ion_two_AC_resolution_definition ; 

<Evaluate  the  three  absolute  features.  Evaluate  the  two-AC  resolution  logic 
definition  of  the  aaneuvered_un«aneuvered  conflict  feature.  If  BABB  is 
called  by  the  Conflict  Besolation  Data  Task,  evaluate  only  the  deliverable 
feature;  the  other  two  absolute  features  are  set  autoiatically. > 

PERFORM  f eature_deliverable; 

IP  (BAER  called  from  Raster  Resolution) 

THEM  PERFORM  feature_diaension_available; 

PERPOHM  feature_aaneuvered_unaaneuvered_conflict_two_AC_definition 
RISE  SET  diaension  available  feature: 

SET  aaneuvered_unaaneuvered  feature; 

END  absolute_f eatures_eva luation_two_AC_resolution_definition ; 


RESOLOTIOH  ADVISORIES  SVALDATIOH  ROOTIRE  HIGH-LEVEL  LOGIC 


13-PU2 


PROCESS  absolute_featares_evalaation_tvo_AC_r«solatlon_dafinltion; 

PBBPORS  featare_d«liT«rabla; 

IP  ( HR HC A P  Sfi  STROB) 

THBB  PBBPORS  f«atara_diaension_aTailabla; 

PERPOR8  fea*are_«anea»ered_anaaneaTerad_coDf lict_t*o_AC_def ioltloo 
ELSE  TH ADS. PSATBITS (2)  »  STROB; 

TRADS. PBATBITS (3)  -  STROP; 

EMD  absolu*e_featares_e»alaatlon_tiio_AC_r»aolation_d«finitlOB ; 


HESOLOTIOR  ADTISORIES  BP AL OAT 10 I  ROOTIRB  lOR-lBTBl  LOGIC 


13-PA3 


PBOCESS  absolute_features_evaluatlon_aulti_»C_resolutlou_deflnltion: 

<Svaluate  the  three  absolute  features  for  the  additional  potential  resolution 
advisory  sets  deterained  by  the  aulti-lC  resolution  logic.  Use  the  anlti-hC 
resolution  logic  definition  of  the  aaaeuverded_unneneuvered  conflict  feature. > 

PEBPOBB  f eature_deliverable; 

PEBPOBB  feature_dlaenslon_available; 

PEBPOBB  feature_aaneuvered_unaaneuvered_conf lict_aultl_lC_def initlon; 

EBP  absolute_features_evaluatlon_aulti_»C_resolution_def inition; 


BESOLtJTIOB  hOriSOBIBS  EVlLOtTXO*  BOOT1BE  BIGH-IETEL  LOGIC 


PROCESS  absolate_featares_e*aluation_«ulti_lC_resolution_def inition: 

PEBPOBH  f eatnre_deliT«rable; 

PBBfOBH  featute_dia«nsion_aTailabl«; 

PEBPOBH  feature_nan«OTer«d_unianauT*r*d_conf lict_nalti_»C_def inition 

EBP  absolnte_f eatares_eTaiuation_aalti_»C_r««olation_definit ion : 


BESOLPTIOH  IDVISOIXES  ETMOKIOI  BOOTHE  LOI-LETEL  LOGIC  - 


13-PH5 


PROCESS  donino_coarse_detection_checks; 

<Perfora  cotrM  detection  checks  to  deternine  if  the  aircraft  aay  be  in 
conflict.  If  they  aay,  than  tha  detailed  detection  checks  aust  be  perforaed. 
The  vertical  diaension  check  in  linear.  Therefore,  the  vertical  coarse 
detection  check  can  be  perforaed  froa  the  first  doaino  projected  position. 

The  horizontal  diaension  check  ia  linear  only  if  no  positive  horizontal 
resolution  advisory  is  being  ezaained.  ill  calculations  are  froa  the  doslno 
projected  positions  in  the  R1PP  table  and  DOPP  section  of  the  state  vector. > 

CLEkB  doaino  resolution  advisory  flag; 

PBRP08H  doa ino_coarse_det act ion_ vert ical_d iaen ston_check s ; 

IT  (vertical  conflict  possible) 

THEH  CL CIS  doaino  resolution  advisory  flag; 

£UA8  all  doaino  DOT  variables; 

LOOP; 

Get  next  doaino  projected  position; 

HIM  doaino  _conrse_detection_horizontal_dinension_checks; 
EXITIP  (all  projected  positions  processed  2fi  doaino  conflict  possible 
as  horizontal  resolution  advisory  is  linear) ; 

maaat? 


S1SS: 


EBP  doaino_coarse_detections_checks; 


RESOLUTION  ADVISORIES  EV1L01TI0I  ROOTIHE  HIGH-LEVEL  LOGIC 


13-P*6 


PROCESS  doaino_coarse_detect ion_check s; 

DCHDFLG  =  *FAtSE; 

PERFORM  doaino_coarse_detection_Tertical_diaensioo_checlcs; 

IF  (DCHDFLG  E£  JTROE) 

THEM  OCHDFLG  =  SFALSE; 

DDOT(«)  =  SOSTAO; 

LOOP; 

Get  next  doaino  projected  position; 

PERFORM  doaino_coar se_det ect ion_hor iz onta l_di aen sion_checks ; 
El  IT  IF  ((checked  all  doaino  projected  positions)  OR 

(possible  doaino  conflict  has  already  been  detected)  OB 
(TRADS.H0RI2  Efl  SEAL  SE)  OR  (TB  ADS.  SEGATITE  EO  STBOE)  )  ; 

EMDLOOP; 


ELSE: 

BSD  doaino_coarse_detections_checks; 


EBSOLDTIOH  ADTISORIES  SVALDATIOH  ROOTIHI  LOR-LBVBL  IOGIC 


13-P47 


PROCESS  doaino_coarse_detection_horizontal_diaension_checks; 

<Perfora  coarse  detection  checks  1e  the  horizontal  diaension.  1  conflict  is 
possible  if  the  horizontal  tan  threshold  or  if  the  issediate  range  threshold 
will  be  violated  within  the  doaino  projection  interval. > 

Coapote  DOT; 

Compute  horizontal  tan; 

12  (zero  il  horizontal  tau  horizontal  tan  threshold) 

THEH  SEf  flag  for  possible  conflict; 

ELSE  IP  (kC  are  diverging  horizontally) 

THBH  IP  (kC  cnrrently  within  iaaediate  horizontal 
range  threshold) 

THEH  SET  flag  for  possible  conflict; 

£I£i; 

ELSE  compute  tine  to  separation  of  immediate 
range  threshold; 

IP  (tine  to  threshold  violation  is  within  the  horizontal 
tan  threshold) 

THEH  SET  flag  for  possible  conflict; 

SHE; 

BMP  doaino_coarse_detectlon_horizon tal_diaension_checks; 


R ESOLDTIOH  1DTIS0BIES  BVkLOkTIOH  ROOTIHE  HIGH-LEVEL  LOGIC 


13-P*8 


process  Hont no_coarsn_dnt*Ction_hors*ont»l_diMn«lon_ch*c8n) 

m  tuo  <loc»l  constant i  2. 0> 

PtT  (T1,  T2,  DTI)  : 

DOOT  =  ( (ACID.  X  -  PDC.LIST.HTEAC.  JPBJ(n))  • 

(Acro.ro  -  poc_i.isT.ifT8»c.roM>)(n) ))  ♦ 

((ACTD.T  -  ?DC_LIST. HTRAC. HE  J (n) )  • 

(ACID. TO  -  PDC_LIST.  HTBAC.  YDPR  J  (0)  ) )  i 

DOSQ  =  DPTPARH.BDET  ♦  (DETPARH  .  ADBT  *  (ACID.TSQ  ♦  P0C_tIST.HT8AC.tSQ))  I 
DRAHGE2  =  (RAPP.  I  (aubjnct  IIOBUTIB #  1 )  -  P0C_tI ST.IITIAC. XP1J  (1)  )  **2  ♦ 
(HAPP.T  (nubjnct  aannuTnr.l)  -  PDC_IXST.IBTRAC.EPBJ(1) )  **2| 

DTH  =  -(DRAHGE2  -  ODSQ)  /  DDOT? 

|?  ((0  II  DTH)  Mfi  (DTH  IT  OTCHDH) ) 

TH3»  DCHDPtG  ■  JTSOB; 

BtSS  IP  (DTH  U  0) 

THBR  1Z  (DPARGB2  U  DEC  802) 

THBH  DCHDPtG  •  STEOIl 
BL3B: 


else  T1  -  -  (DRA8GB2  -  ODSQ)  “  98CS02; 
T2  “  T1  ♦  (T10  •  DRCH92)  ! 

DTI  •  HIW (T1/DDOT,  T2/DD0T)  I 
H  (DTI  U  DTCHDH) 

TBBB  DCHDPLG  -  STROB; 

ELSE; 


BOO  4 onto o_coa  r se_a*t  net lon.bor Is  onto l_4 1 M  nai on_ch neXa ; 


RESOLOTIOB  ADTISORIES  BTAIOATIO*  FOOTIEE  lOI-tBttl  tOOIC 


13-PA9 


PROCESS  doaino_coarse_detection_vertical_diaension_checks: 

<Perfora  coarse  detection  checks  in  the  vertical  dimension,  A  conflict  is 
possible  if  the  vertical  tan  threshold  or  the  ianediate  altitude  threshold 
will  be  violated  within  the  dosino  projection  interval. > 

Calculate  vertical  tau; 

IP  (vertical  tan  IT  vertical  tau  threshold  within  next  3  scans) 

THE*  SET  flag  for  possible  conflict: 

ELSE  If  (AC  are  diverging  vertically) 

THEM  If  (AC  within  issediate  altitude  separation  threshold) 
THEM  SET  flag  for  possible  conflict: 

ELSE: 

ELSE  coapute  tiae  to  vertical  separation  of  iaaediate 
altitude  separation  threshold; 

If  (tiae  to  threshold  violation  is  within  3  scans) 

TfjEM  SET  flag  for  possible  conflict; 

ELSE: 

EMD  doiino_coarse_detection_vertical_diaension_chec)cs; 


B ES01UTI0M  ADVISORIES  EVALUATION  SOUTINE  HIGH-LEVEL  LOGIC 


PROCSSS  doaino_coaree_detection_Tertlcal_disanslon_checlcs; 
riT  (It,  T2,  DTI)  ; 

DR 2  -  RAPP.2  (subject  sanenver,  1)  -  PDC_LIST.IHTHAC.2PBJ(T)  s 
DPR2  ■  RAPP.  2D  (subject  saneaper,  1)  -  PDC_LIST.IBTEAC.2D; 

DTP  -  -0R2  /  DPR2; 

DALT  »  BBS  (RAPP.  2  (subject  aanearer.l)  -  PDC_LIST.IBTRAC.ZPRJ{1)  )  ; 

I£  (DTP  U  0) 

THBB  U  (DALT  DAP) 

THER  DCBDPLG  -  STROE; 

ELSE: 

ELSE  T1  »  -DALT  -  DAP; 

T2  «  -DALT  ♦  DAP; 

DTI  «  BIN  (T1/DPR2.T2/DPR2)  ; 

12  (DTI  JJ  (DOBCSSE  *  S*STBB.  SC  AST) ) ; 

THBB  DCBDP1G  -  STROE; 

EBP  doilno_coarse_detection_Tertlcal_disen*ion_checks; 


RBSOLOTIOR  ADPISORIBS  EPALOATIOB  ROOTIRE  LOB-LEPEL  LOGIC 

13-P91 


PROCESS  domino_coarse_screen ; 

<Calculate  the  Domino  coarse  Screen  search  Units  for  the  subjec*  aircraft  and 
compile  a  list  ot  those  aircraft  on  the  X-list  and/or  EX-list  within  the 
search  limits.  The  search  limits  consist  of  the  area  cowered  by  the  subject 
AC  during  the  domino  projection  interval  plus  a  buffer  to  allow  for  the  maximum 
area  covered  by  a  donino  object  AC  during  the  domino  projection  interval. > 

PERFORM  potential_resolution_ad visory_stat us_variable_de termination ; 

IF  (subject  AC  on  SX-list) 

them  SET  aaxinus  detection  threshold  parameter  to  the  appropriate  value; 
PERFORM  donino_search_area_sub ject_AC_calculations; 

PERFORM  EX_list_ob jeci _AC_domino_buf fer_area_calculaf ions; 

PERFORM  EX_list_domino_search_li»its_calculations; 

RERFORM  EX_list_domino_search; 

IF  (subject  AC  within  altitude  range  of  X-list) 

THEM  PERFORM  X_list_ob ject_AC_domino_buffer_area_calculations; 
PERFORM  X_list_domino_search_limits_calculations; 

CALL  X_LIST_STGN?OST_EMTRT_CALCOLA?TOM 
IM  (X  position  of  subject  AC) 

OUT  (signpost  entry) ; 

Use  signpost  entry  as  subject  AC; 

PERFORM  X_list_donino_search; 

ELSE; 

ELSE  12  (subject  AC  controlled) 

29.22  §22  maximum  threshold  parameter  to  appropriate  IFR  value; 
2222  SET  maximum  *breshold  parameter  to  appropriate  VFR  value; 
PERFORM  domino_search_area_sub ject_AC_calculat ions; 

PERFORM  X_list_ob ject_AC_donino_buf fer_area_calcula+ ions; 

PERFORM  X_list_domino_search_linits_calculat ions; 

PERFORM  X_H st_donino_search; 

JJIfi  doiino_coarse_screen; 

-  RESOLtJTIOM  ADVISORIES  FVALOATION  ROOTIME  HIGH-LEVEL  LOGIC  - 


13-P52 


PROCESS  doaino_coarse_screen; 

PEPPORN  poten tial_resol>jt ion_ad visor y_status_7 aria ble_deier®inat ion ; 

TP  (ACID.2T»LG  £2  *TB0E) 

THEN  TLD  =  fl  A  XT  L I ; 

PEPPORH  doaino_search_area_sub ject_AC_ca leu la tions: 

PERFORM  SX_list_ob ject_AC_donino_buf  fer_area_calcula tions; 

PERFORM  EX_li st_doaino_search_liBits_calcu la tions; 

PERFORM  EX_list_domino_search; 

IF  (ACID. 2  LT  (CSCPSES.ALO  ♦  MAXAF)) 

THEN  PSRFOPM  X_list_ob ject_AC_d omino_buf f er_area_calcula t ions; 
PEPFOPN  X_list_doaino_sear ch_l iiits_ca leu  la tions; 

CALL  X_LIST_SIGNPOST_ENTRT_CALCOLATION 
IP  (ACID. X) 

OOT  (SIGNPOST)  ; 

Ose  signpost  entry  as  subject  AC: 
perform  x_list_donino_search: 

ELSE; 

ELSE  IF  (ACID.CONC  Efi  STROE) 

THEN  TLD  =  .1  A  XT  L I ; 

ELSE  TLD  =  MAXTL7; 

PERFORM  dooi no_search_area_sub ject_AC_calculat ions; 

PERFORM  X_li  s*_ob  ject_  AC_do»ino_baf  fer_area_ca lea  la  tions; 

PERFORM  X_li st_doaino_search_liaits_calcula* ions; 

PERFORM  X  list_doaino_search; 


END  doaino_coarse_screen ; 


P  ESOL3TION  ADVISORIES  EVALUATION  RODTINE  LON-LEVEL  LOGIC 


V3-P5? 


PROCESS  doaino_coarse_screen_altitude-conf lict_test ; 

<Thi 3  process  checks  for  1C  on  the  X  and/or  EX-list  within  the  Doeino  Coarse 
Screen  altitude  Halts.  If  the  object  1C  has  altitude  data,  then  the  1C  aust 
either  be  within  the  Doaino  Coarse  Screen  altitude  liaita  or,  it  it  has  a 
vertical  velocity  greater  than  the  assuaed  vertical  velocity,  the  two  1C  eust 
be  co-altitude  within  the  detection  tan  threshold.  If  the  object  1C  does  not 
have  altitude  data,  it  is  considered  within  the  altitude  liaits.> 


IE  (nett  1C  has  altitude  data) 

TREK  IF  (next  1C  Z  position  within  Z  search  liaits) 

T8BH  PERFOHfl  potential_doalno_conflict_llst_entry_addition; 

ELSE  IF  (next  1C  Z  velocity  assuaed  naxiaua  Z  velocity) 

THEM  IF  (next  1C  and  subject  1C  will  be  co-altitude 

within  naxiaua  detection  threshold) 
THEN  PERFORM  potent ial_doaino_conf lict_list_ 

entry_addition; 


V 


USE; 

ELSE  IF  (non-aode  C  doaino  processing  flag  is  set) 

THEN  PSRFORH  potential_doaino_confllct_list_entry_addltion; 
ELSE; 


END  doaino_coarse_screen_altitude_conf lict_test ; 


RESOLUTION  1DVIS0RIES  ETIL01TION  BOOTHE  HIOB-LEVEL  LOOIC 


13-P5# 


PROCESS  do»ino_coarse_screen_altitude_confl  idlest ; 


£P  (ACID.  MCFLG  STRDE) 

?H£S  I?  {(ZL  tj  ACID.Z)  iHD  (ACID.Z  ZO)) 

THEM  PERFORM  potential_do«lno_conflict_list_entry_addition; 
?LSJ  IF  (ACID. ZD  GT  CSCREEH.ZFAS?) 

THEM  IF  (ACID.Z  '  SXTAC.  Z)  /  (SXTAC.  Z  D  -  ACID. ZD)) 
LJ  TLD) 

THIS  PERFOR H  potent ia l_domi no_conf lict_ 


list_entry_addit ion 


ELSE ; 


ELSE; 

ELSE  IF  (STSTEH.DOHHONC  Jfl  STROB) 

THEM  PERFORM  potentia l_doalno_conf lict_list_entry_addition; 
ELSE; 


ESP  donino_coarse_screen_altitude_con  f  lict__test ; 


HESOLOTI OS  ADTISORIES  STALUATIOS  R0D7ISE  LOR-LZTEL  LOGIC 


13-P5S 


PROCESS  doaino_conf lict_detection: 


<Deteraine  a  list  of  potential  doaino  conflict  AC  for  the  subject  AC. 

Using  the  subject  AC's  aodeled  response  path  to  each  potential  resolution 
advisory  and  the  object  AC's  projected  path,  perform  resolution  advisory 
detection  checks  between  the  subject  aircraft  and  each  AC  on  the  Potential 
Doaino  Conflict  list,  until  a  conflict  requiring  resolution  advisories  is 
detected  or  every  AC  on  the  Potential  Doaino  Conflict  List  has  been  processed. > 

IF  (potential  doaino  conflict  list  pointer  in  pair  record  for  subject  AC 
is  null) 

THEE  PEBTORH  potential_donino_conflict_list_creation; 

ELSE;  <Potential  Doaino  Conflict  List  already  deternined> 

IF  (this  advisory  has  not  been  checked  for  causing  a  doaino  conflict) 

THEM  LOOP; 

Get  next  AC  on  the  potential  doaino  conflict  list; 

SXITIP  (no  aore  AC  Og  potential  resolution  advisory  status  variable 
indicates  this  potential  resolution  advisory  has  already 
been  checked  and  it  causes  a  doaino  conflict)  ; 

PERFORM  doain o_re so lution_advisory_detection_f liter ; 

IF  (conflict  requiring  a  resolution  advisory  is  detected) 

THEE  SET  potential  resolution  advisory  doaino  status 

variable  to  indicate  doaino  conflict  detected; 

ELSE; 

EEDLOOP: 

IF  (potential  resolution  advisory  doaino  status  variable  does  not 
indicate  a  doaino  conflict  has  been  detected) 

TH EH  SET  potential  resolution  advisory  doaino  status  variable  to 
indicate  no  doaino  conflict  detected; 

ELSE; 

Slii: 


ERD  doaino_conflict_detection; 


R ESOLOTIOH  ADVISORIES  BVALUATIOH  ROtJTISE  HIGH-LEVEL  LOGIC 


13-PS6 


PROCESS  doaino_conflict_detection; 

<using  the  subject  1C s  aodeled  response  path  to  each  potential  resolution 
advisory,  perfors  RA  detection  checks  beteeen  the  subject  AC 
and  each  AC  on  the  Potential  Dosino  Conflict  list,  until  a  conflict  requiring 
ms  is  detected  or  every  hC  on  the  Potential  Dosino  Conflict 
List  has  been  processed. > 

H  (PSSC.  ISTR  22  SHULL) 

T3EB  PERFORM  potential_doaino_confllct_list_creatlon; 

2152: 

12  (potential  resolution  advisory  status  variable  2fl  SDOREP) 
rasa  LOOP: 

Get  next  AC  on  the  potential  dosino  conflict  list; 

EIITIF  ((no  sore  AC)  gR  (potential  RA  status  variable  52  SDOHCC) ) 
PBRPQRB  dosino_resolution_ad visor y_detection_f liter; 

52  (DCHDPLG  22  ETBUE) 

TBBR  potential  RA  dosino  status  variable  *  JDOBCC; 

BISS; 

BRDLOOP: 

J2  (potential  BA  dosino  status  variable  J2  IDOBCC) 

THBR  SET  potential  RA  dosino  status  variable  »  SDOMCRC: 

2112; 

21S2; 

BHD  dosino_conf lict_detecti on; 


RESOLUTIOR  ADTISORIES  BTALUATIOR  ROUTIRE  LOI-LETEl  IOGIC 


13-P57 


PROCESS  doaino_detectioo_thresholds; 


<Deteraine  the  detection  thresholds  to  be  used  for  the  subject  AC  and  the  object 
AC  froa  the  Potential  Doalno  Conflict  list.  The  deteraining  factors  are  the 
controlled/uncontrolled,  eqnippad/nnegnipped  status  of  each  1C,  the  nnaber  of 
1C  in  the  conflict  cluster,  and  the  encounter  area  type.  The  area  type  of  the 
intruder  1C  aost  be  deterained  if  it  is  not  already  known. > 

IP  (encounter  aultiplicity  is  not  known) 

THEM  PE8P08S  doaino_encounter_lC_sultiplicity_deteraination: 

ELSE; 

IP  (encounter  area  type  is  not  known  for  subject  1C,  object  1C  pair) 

THEM  CALL  EMCOOMTES_1BEI_TTPE_DETE8BIM1TIOM; 

ELSE: 

Calculate  the  absolute  value  of  the  relative  vertical  velocity; 

CALL  ATRC8  APT_PAI8_3QOIPHEMT_AM0i>COMTHOI_STATB_DETEBBIHATIOM ; 

CALL  DOHIMO_T1D_ AND_ P80XIHITT_TH8ESB0LD_DETBRBIM1TI0M; 

EVP  dosino_detection_thresholds; 


BESOLOTIOM  AOTISORIBS  BTALPATIOK  BOOTIES  HIOH-LBTBl  LOSIC 
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PROCESS  doaino_detection_thresholds 


<Deteraine  the  detection  thresholds  to  be  used  for  the  subject  AC  end  the  object 
AC  fros  the  Potential  Dotino  Conflict  list.  The  detersinlng  factors  are  the 
coatrolled/aacoatrolled  and  equipped/unequipped  status  of  each  AC.  llso,  the 
area  type  of  the  Intruder  AC  aust  be  deterained  if  It  Is  sot  already  known. > 

(PDC_tIST.  BOLT  Jfl  0) 

THES  DEBTORS  doaino_encounter_AC_nultiolicity_detereinatlon; 

RISE: 


JZ  <P9C_IIST.RBAT  22  SOME) 

THCB  CULL  5BCOOBTSfi_A8BA_TTPR_DBTERHIRATIOR 
IH  (ACID1,  ACID2) 

OPT  (DEBIT,  IRPAZ2)  ; 

PDC_tIST.EBAT  *  DEBAT; 

ELSE: 

AfRE  -  ABS(DVRZ); 

CALL  lIRCRAPT_?AIH_BQDIPBEBT_ABD_COBTHOI._STATE_DETBHSIHATIOR 
ifi  (ACID'l ,  ACID2) 

OPT  (PRCOBT,  PREQ)  ; 

CAIj.  DOBIBO_TA0_ABD_PROEIHITT_THBESHOlD_DETEBBIBATIOB 

U[  (ATR2,  PDC_IIST.SBAT,  PDC_tIST. » PIT,  PREQ,  PRCOBT,  DDOT) 
aai  (STRPCTPRE  DRATBl)  ; 


EBP  doalno_detection_thresholds; 


-  BESOtPTIOB  ADVISORIES  ETAIPATIOI  ROPTISE  tOB-lBVEl  IOSIC 
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PROC  ESS  doaino_encounter_AC_aulti  plici ty_deterainat ion ; 

<This  process  determines  the  total  number  of  1C  in  to 1 red  in  the  conflict 
cluster  including  the  domino  object  AC.> 

IF  (doaino  object  1C  is  not  in  any  conflict  table) 

THEN  multiplicity  is  nuaber  of  1C  in  subject  1C  conflict  table  plus 
one  for  doaino  object  1C; 

ELSEIF  (donino  object  1C  is  not  in  the  saae  conflict  table  as 
the  subject  1C) 

THEM  aultiplicity  is  sue  of  nuaber  of  1C  in  each  conflict  table; 
OTHERWISE  aultiplicity  is  nuaber  of  1C  in  subject  1C  conflict  table; 

ESD  doaino_encounter_lC_aultiplicity_deteraination; 


RESO10TIOW  ADVISOBIES  BTUB1TI0W  BOOTISE  HIGH-LBVBL  LOGIC 


1 


I 

I 


! 


PROCESS  doaino_encounter_AC_aultiplicity_deteraination; 

C^his  process  deteraines  the  total  nuaber  of  1C,  including  the  doaino  object  AC 
involved  in  the  conflict  cluster  with  which  the  subject  pair  is  associated. > 

ip  (poc_iist. ihtbac.ctptr  ssou.) 

THBS  PDC_LIS* .  HOLT  =  ACIO.  CTPTR  .SAC  ♦  1; 

E1SEIP  (PDC_LIST.  ISTRAC  HE  ACID. CTPTR) 

*3£B  ?0C_tIST. BOLT  =  ACIO. CTPTS . SAC  ♦  PDC_LIST. I BTRAC. CTPTR. SAC: 

OTHERWISE  PDC_L 1ST. BOLT  =  ACIO. CTPTS. SAC; 

ESP  doai no_encoun t er_ AC_au It i pi lclty_de ter Bination: 


RESOIOTIOS  ADTISOHI ES  ETAIOATIOS  ROUTISB  10S-1EVEI  10SIC 

13-P61 


PROCESS  doaino_features._weight_addition; 

<ldd  the  weight  of  an;  doaino  features  set  to  that  HiDS  total  value. > 


1222: 

Get  next  SIDS ; 

EIITIF  (no  sore  BIDS) ; 

If  ('neither  1C  canses  a  doaino  conflict*  feature  Is  set) 

THEM  add  this  feature's  weight  to  this  BIDS  total  value; 
FISBIf  ('one  1C  causes  a  doaino  conflict*  feature  is  set) 

THEM  add  this  feature's  weight  to  this  BIDS  total  value; 

ammsi; 

15212223 

EBP  add_doeino_features_welght; 


a 


BEsoumoB  lovrsosres  Bv»ioitto»  rodtibe  sigh-ievei  iooic  - 
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PROCESS  doaino_faaturas_aaight_addi.ti.on; 


LOOP: 

Oat  oast  RADS ; 

EIITIF  (no  aora  SUDS) ; 

IZ  (TRADS.  FEATBITS  (7)  STRUE) 

TBEll  TRADS. VALUE  «  TRADS. VALUE  ♦  HDORWGT : 
ELSEIF  (TRADS.  FEATBITS (S)  f TRUE) 

THEM  TRADS- VALUE  *  TRADS. VALUE  ♦  DOH1RGT; 
OTHERWISE: 

ERDLOOP: 

ERD  donino_featuras_iielght_addition; 


RESOLUTIOR  ADVISORIES  ETAIUATIOI  ROUTIRE  LOR-lEVEl  LOGIC 


f 

i 
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PROCESS  doaino_resolution_advisory_detection_f liter; 

<This  routine  checks  for  a  doaino  conflict  between  the  subject  1C  and  object  AC 
caused  by  a  potential  resolution  advisory.  The  resolution  advisory  detection 
thresholds  aast  first  be  deterained.  Then  the  coarse  detection  checks  are 
perforaed.  If  a  doaino  conflict  is  possible,  then  the  detection  logic  is 
perforaed.  The  non-aode  C  detection  logic  is  perforaed  if  the  object  AC  does 
not  have  aode  C  data.> 


CLEAR  resolution  advisory  detection  flag; 

PERFORM  doaino_detection_thresholds; 

PERFORM  donino_coarse_detection_checks; 

IF  (conflict  still  possible) 

THEM  LOOP; 

Set  index  of  next  doaino  projected  position  in  RAPP  Table  and 
DOPP  Table; 

EXITIF  (all  projected  positions  have  already  been  tested  23 

flag  indicating  necessity  for  resolution  advisory 
is  set)  ; 


IF  (aode  C  data  available  for  object  AC) 

THEM  CALL  DOMIMO_RESOLOTIOM_TAO_ARD_PROXIHITI_ 

COMPARISOMS ; 

S13i  aiCQBfl  non_aode_C_resolution_tau_and_ 

proxiaity_coa pari sons; 


EMDLOOP: 


ELSE: 


ffSD  d oaino_resolution_ad visor y_detection_f liter; 


RESOLOTIOH  ADVISORIES  FT ALD1TI0I  SOOTHE  HIGH-LEVEL  LOGIC 


PROCP SS  do«ino_re solutioa_ad visor y_detection_f liter: 

<This  Is  the  detection  logic  for  determining  the  setting  of  the  potential 
R»  statos  variables  froe  the  value  of  the  DCHDPIG.  Only  one  flag,  DCHDPIG, 
is  processed.  If  both  AC  are  controlled,  the  values  of  DTCHDB,  V  are  actually 
TIPHH,  ».  If  both  AC  are  uncontrolled,  then  the  DCHDPIG  is  the  only  flag  that 
should  be  processed.  And  if  one  AC  is  controlled  and  one  AC  is  uncontrolled, 
it  is  sufficient  to  process  only  the  sore  sensitive  (larger)  thresholds. > 


DCHDPIG  *  SPALSE; 

PERFORM  doaino_detection_threshoids; 

PE  RE  OR  J1  do«ino_coarse_detection_chechs; 

IP  (DCSDPLG  S3  STROE) 

THEM  DCHDPIG  =  SPALSE; 

LOOP: 

Get  index  of  next  doelno  projected  position  in  RAP?  Table  S 
DOPP  Table: 

EXITIF  (all  projected  positions  have  already  been  tested  or 
DCHDPLG  S3  STROE) 

IP  (ACID.  HCPLG  E2  STROP) 

THEM  CALL  DOHIHO_RESOLOTIOM_TAO_AHD_PROXISITY_ 

COHPARISOMS 

IS  tSTBOCTORE  DR ABVL) 

OPT  (DCHDPIG)  ; 

ELSE  PEBPoaa  non_eode_C_resolution_tau_and_ 

pro rial ty_coa par isons; 

EMDLOOP: 

5151: 

EMD  doaino_resolution_advlsory_detection_filter; 


MESOLOTIOM  ADTISORIES  EVALOATIOM  MOOTIME  LOI-LETEL  LOGIC 
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PROCESS  d om ino_search_area_horizont al_di mension_calco la ‘ions; 

<Determine  the  extent  of  the  subject  AC  during  the  domino  interval  in  the 
horizontal  dimension.  For  the  'continue  straight'  path,  the  projection  is 
linear  and  may  be  made  from  the  first  domino  projected  "osition.  eor  the 
turning  paths,  a  projection  must  be  made  from  each  of  +he  domino  proiected 
posi*ions  during  the  interval. > 

CLEAR  all  horizontal  projection  values; 

IF  (negative  horizontal  advisory  is  a  potential  resolution  advisory  OR 
any  vertical  only  advisory  is  a  potential  resolution  advisory) 

THEE  project  subject  AC  ahead  on  the  continue  straight  path  from  the  firs* 
RAPP  Table  entrv  for  3  *  scan  time  ♦  max  horizontal  tau 
detection  threshold; 

else; 

IF  (turn  left  advisory  is  a  potential  resolution  advisory) 

TREE  project  subject  AC  ahead  on  the  turn  left  path  from  all  four  entries 
in  the  RAPP  Table  for  max  horiz  tau  detection  threshold; 

E1SE; 

IF  (turn  right  is  a  potential  resolution  advisory) 

^HEN  project  subject  AC  ahead  on  the  iurn  right  path  from  all  four  entries 
in  the  RAPP  Table  for  max  horiz  tau  detection  threshold; 

ELSE; 

FED  domino_search_area_horizonta l_d imension_calculations; 


"BSOLOTIOR  ADVISORIES  EVALOATIOR  POOTINE  HIGH-LEVEL  LOGIC 
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PROCESS  <So«lno_s«arcii_area_hori2ontal_aiaensi  on_cal eolations; 

XPB  (*)  -  IBRP0S; 

TPR  (•)  «  SOHPOS; 

it  ((RLETRRGT  Ifl  SOOBRP)  21  (CLHB  12  SDOHBP)  OB  (DSC  12  ,DQ8"P>  22 
(BClflB  12  BDOBHP)  22  ("DSC  12  SDOHRP)  22  (TSL  22  SDOHBP) ) 

XHER  JpB  (1)  »  RAPP.  X  (1  ( 1)  ♦  RAPP.  ID  (1 , 1)  *  (DOBSRCfl  •  STSTEH.SCART  ♦  TLD) 

T?B(V  *  RAPP.T(1,1)  ♦  RAPP. TD  (1,1)  *  (DOHSBCH  *  STSTEH.SCART  ♦  TLD) 

aa; 

I£  ( (LF*  12  SDOHRP)  22  (LFTCLHB  12  SDOHRP)  21  (L  FT  DSC  12  SDOHBP)  > 
mi  XPB  (2)  «  B  APP.  1(2,1)  ♦  RAPP.XD(2,1)  •  TLD: 

TPB  (2)  -  RAPP. T  (2,1)  ♦  BAPP .  ID  (2, 1)  *  TLD; 

TPB  (3)  «  RAPP.  X  (2,  2)  '♦  BAPP.  XD  (2,2)  *  TLD; 

TPB  (3)  «  RAPP.  T  (2 , 2)  ♦  RAPP.TD(2.2)  *  TLD; 

XPB  (4)  «  RAPP. I  (2,31  ♦  RXPP*  XD  (2,3)  *  TLD; 

TPB  (4)  *  RAPP.T(2,3)  ♦  HUPP. TD (2,3)  *  TLD; 

XPB  (5)  -  RAPP.X(2,»)  ♦  BAPP.XD(2,*)  *  TLD; 

TPR  (5)  «  RAPP.T(2,»)  ♦  RAPP.TD<2,«)  *  TLD; 

£112: 

II  ( (BST  12  SDOHRP)  22  (BGTCLBB  12  S DOflRP)  22  (BGTDSC  12  SDOHBP) ) 

THEM  XPB  (6)  -  RAPP.X(3,1)  ♦  SAPP.XD<3,1)  *  TLD; 

TPB  (6)  ■  RAPP.T(3,1)  ♦  RAPP.TD(3,1)  *  TLD; 

XPB  (7)  -  RAPP.  X  (3, 2)  ♦  BAPP.XD(3,2)  »  TLD; 

TPB  (7)  »  RAPE.  T  (3,2)  ♦  BAPP.TD(3,2)  *  TLD; 

XPB  (8)  -  RAPP.  X  (3,3)  ♦  RAPP.  XD  (3,3)  *  TLD; 

TPB  (8)  «  RAPP.  T  (3, 3)  ♦  RAPP.TD(3,3)  *  TLD; 

XPB  (9)  -  BAPP.  1(3,0)  ♦  RAPP.XD(3,«)  •  TLD; 

TPB  (9)  «  BAPP.T(3,0)  ♦  RAPP.TD(3,«)  *  TLD; 

ELSE: 

EBP  ao«ino_**arch_ar*a_horlxontal_<iia«iision_calcolations; 

_ _ _ _  RESOLOTIOR  adtisobies  btaloatior  bootire  lor-letbl  LOGIC  — 


13-P87 


PROCESS  (ioB’.nn  soirc h  a  re  a  sub iec4  A "  ca  lea  la*  i  on  r ; 

<Calcula4o  +ho  on*pn*  of  4  ho  subject  AC  on  bhe  x/FX-lis4  horizontally  anrl 
vertically  based  on  response  bo  4  he  potential  resolution  advisories 
and  bh<-  it  a  xi  nun  resolution  alvisorv  flr-*«--r*ion  ♦  hrr-ahoMs.  > 

CLEAR  nroifctpi  X,  Y  and  7  values; 

PFRFORX  do^ ino_sca  t  ch_arr a_hor izon4 a l_dirap  nsion_ca leu  la 4  ions ; 

<ChecX  bo  j  f  nega4ive  ver4ical  advisories  must  be  modeled  for  la4er 

domino  df4fc4ion  nrocr-s:'  i ng.  > 

IF  (subiec4  AC  has  a  trr4 ical  sored  limi4  advisory  or  a  negative  verbical 
-esolution  advisory  4har  has  nob  yet  been  modeled) 

THEN.  CALL  NSG ATT VE  V^RTT C AL_P ESOI. UTTON_ AD VTSORY_f!PDFLTNG ; 

"LEE; 

nF  RFO  R 1  domino_search_area_verbical_dimension_calculations; 

" V!>  Tom ino_ sea rrh_aroo_sub iec4_AC_calcula t ions ; 


'•ESOVITTO’I  ADVISORIES  TV  ALO  A"1!  ON  ROUTINE  HIGH-LEVEL  LOGIC 
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°ROCESS  doaino_search_area_sub-ject_nc_calculat  ions; 

<Calculate  the  donino  area  on  'he  X/EX-list  around  the  subiec4,  AC  based  on 
response  *-o  the  poten*ial  PAS  (in  the  RAPP  Table)  and  the 
•  ariaua  RA  detection  thresholds. 

SET  all  TPS,  YPP,  ?PP  to  SOSPOS: 

PEREORS  lomino_search_area_horizontal_diaension_ealcul i‘ ions; 

<Deteraine  if  negative  vertical  advisories  aust  be  aodeled  for  la^er 
doaino  defection  processing. s 

IF  (  (  (VSL  ”2  IDOSNP)  OR  (SCLS8  E£  JDOSSP)  OR  (NDSC  Efi  SDOSNP)  ) 

ASP  (  (RSPSD1  EQ  IPALSE)  OR  (PSPSD2  S£  SPALSS))) 

TEEN  CALI  NS3ATIVE_VERTICAL_aESOLDTIOS_ADVISORT_nODELINC 
IS  (ACID,  VER-RA) 

OPT  (RAPP)  ; 

ELSE; 

PEEFORS  dot ino_sea. ch_area_vert ica l_dimen3ion_calcula tions ; 

XD  -  SAT  (XPS  (*)  )  ; 

XL  =  SIS  (Too  <-)  )  ; 

ID  =  SAX  (TP?  (*)  )  ; 

TL  =  SIS  (IPS  (*)  )  ; 

2D  =  SAX  (ZPS  (•) )  ; 

?L  =  SI  S  (2PR  (»)  )  ; 

ESP  donino_search_area_sub ject_ AC_ca leu  la t ions; 


RESOLDTION  ADVISORIES  EVALDATIOS  ROOTIRE  LOB-LEVEL  LOOIC 
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PROCESS  doalno_search_area_vertical_diBension_calculations; 

<J)eteraine  tha  extent  of  the  subject  AC  daring  the  doalno  interval  in  the 
vertical  dimension.  Since  all  paths  are  linear,  the  prolections  say  be  aade 
froa  the  first  doalno  projected  position  for  each  path.> 

I*  (any  hori2ontal-only  advisories  are  potential  resolution  advisories) 

IS53L  project  subject  AC  ahead  on  current  vertical  path  froa  the 

first  RAPP  Table  entry  for  3  *  scan  tiae  ♦  aax  vert  tau 
detection  threshold; 

SI iSIS 

IP  (cliab  is  a  potential  resolution  advisory) 

THRU  project  first  entry  in  HUPP  Table  ahead  3  *  scan  tiae  ♦  aax 
vertical  tau  detection  threshold; 

£LS£; 

IP  (descend  is  a  potential  resolution  advisory) 

THElt  project  first  entry  in  RAPP  Table  ahead  3  *  scan  tiae  ♦ 
aax  vertical  tau  detection  threshold; 

3L5S; 

IX  (a  don't  descend  or  liait  descend  is  a  potential  resolution  advisory) 

THEE  project  first  entry  in  RUPP  table  ahead  3  »  scan  tiae  ♦ 
aax  vertical  tau  detection  threshold; 

ILSS? 

IP  (a  don,+  cliab  or  liait  cliab  is  a  potential  resolution  advisory) 

THEE  project  first  entry  in  RAPP  table  ahead  3  *  scan  tiae  ♦ 
aax  vertical  tau  detection  threshold; 

2131  ; 

Jl£  float no_search_ar«a_vertlcal_diBension_calculations; 

-  SBSOLOTIO*  ADVISORIES  PV1L0ATI0I  ROOTIEE  HI3H-L2VS1  LOGIC  - 
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PBOCPSS  doaino_search_area_vertical_dla6nslon_calculations; 


IP  ( (LPT  £2  SDOSHP)  21  (HOT  52  SDOHKP)  28  (HIFTHBGT  £2  SDOBHP) ) 

THEil  2PB(1)  =  BXPP. 2(1,1)  ♦  BAP?. 20(1,1)  *  (DOBSRCH  •  STSTBB.SCXHT  ♦  T10)  ; 

ns;; 

IF  (  (CLUB  £2  SDOBHP)  OB  (IPTCIBB  £2  SDOBHP)  0£  (BGTCIBB  £2  *DOHHP) ) 

THEH  2PB  (2)  =  BXPP, 2(2,1)  ♦  BXPP. 20(2,1)  *  (DOBSBCH  *  STSTBH.  SCAHT  ♦  TID); 
PISE; 

IP  ((OSC  £2  SDOSHP)  OB  (IPTDSC  £2  SDOSHP)  28  (BGTDSC  £2  SOOBHP) ) 

THEH  2PB  (3)  =  SAPP. 2(3,1)  ♦  BXPP. 20(3,1)  *  (DOBSBCH  *  STSTBH. SCAHT  ♦  TID); 
EISE: 

If  (HDSC  £2  SDOSHP) 

THEH  ZPB(4)  =  BXPP.2(«,1)  ♦  BXPP.  20  (4, 1)  *  (DOBSBCH  *  STSTEB.  SCXHT  ♦  TID): 
EISE; 

IF  (HCIBB  £2  SDOBHP) 

THEH  2PB  (5)  =  BXPP. 2(5,1)  ♦  BXPP.20(5,1)  *  (DOBSBCH  •  SISTEH.SCXHT  ♦  TID); 
EISE; 


£HT)  doalno  sear ch_area_ver*. ical_di««nslon— calcnlat ions; 


BESOIOTIOH  XDTISOBIES  ETAttJATIOH  ROOTIHB  tOf-lRTBt  LOGIC 


PBOCESj  BX_llst_backward_donlno_saarch; 

<Search  backwards  (dacraasiag  Z  walnes)  on  tha  EX-list  until  tha  lowar  doaino 
taarch  Halt  la  reached  or  thara  ara  no  aora  1C.  Do  not  inclnda  atata  rectors 
that  ara  signposts  or  1C  that  ara  currently  in  conflict  with  tha  snbjact  1C. 
ilso,  don't  inclnda  1C  in  a  final  approach  zona  if  tha  snbjact  1C  is  also 
in  a  final  approach  sona.> 


LOOP: 

Oat  naxt  1C  in  direction  of  decreasing  z  on  EX-list; 

EIITlf  ((no  aora  1C)  flj  (X  position  of  naxt  1C  il  lower  X  Unit)); 

IZ  ((next  1C  not  in  a  conflict,  pair  with  the  snbjact  1C)  liip 
(naxt  atata  vector  is  not  a  signpost)  tap 
(both  1C  ara  not  is  final  approach  zones) ) 

THEi  IE  (naxt  1C  T  position  within  T  search  Halts) 

THEB  PEEPOPH  doaino_coarse_screen_altitnde_conf llct_test; 
ELSE; 

ELSE; 

MBI.WB: 

BED  EX_list_backward_doiino_saarch ; 


EBSOLOTIOa  1DTXS0IIBS  BT1LD1TX0B  lOOTIil  IIOB-LBTBL  L001C  - 
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PROCESS  SX_list_badward_doiino_search; 

LOOP; 

Sat  next  1C  in  dlraction  of  decreasing  Z  on  EX-list; 

EIITIF  ((no  nora  1C)  2£  (I  position  of  naxt  ic  il  loser  I  Halt)); 

IP  ((next  1C  not  In  a  conflict  pair  aitb  the  subject  1C)  IMP 
(HXTIC.  SPIDFS  12  SF1LSE)  ISO 
(both  1C  are  not  in  a  final  approach  zone)) 

THEM  IZ  ((ZL  NITAC.  T)  A>fj2  (HXTIC.  Y  U  TO)  ) 

THEM  PEPFORH  doaino_coarse_screen_altitude_conf lict_tast ; 
ELSE; 

ELSE; 

BH2i02£; 

EMD  EI_  1  i  st  _  bad  *a  rd_doai  no_saa rch ; 


MESOLOTIOM  1DFISOSIES  ETlLtJlTIOM  100TIMB  LOM-LETEL  LOSIC 
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v  . . . 


PBOCESS  SX_list_4oaino_search; 

<This  procedure  perforis  the  search  of  the  El-list  around  the 
subject  kc  within  the  doeino  coarse  screen  search  Halts.  > 

PERFORM  8X_list_f orward_doaino_search; 

PE8E0BH  EX_list_badcward_doaino_search; 

END  EX  list_do«ino_search: 


RESOLOTION  AD1IS0RIBS  EULtUTIOR  NOOTINE  BIGH-LETBl  LOGIC 
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PROCESS  EX_list_doeino_ search: 

PBPFOBS  EX_list_for«ard_doeloo_seareh; • 

PERFORM  EX_llst_backsard_doeino_search; 

EBP  EX_llst_doslno_search; 


RESOttJTIOI  XDTISORI ES  BTlLOiTXOR  BOtJTIIE  LOW-LEVEL  LOGIC 
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1 ' 


PPOCPfS  *X_lis*-_1omi  no_search_l in i t  s_ca leu la‘  ions: 

<Calcula‘e  ‘he  EX-list  domino  search  limits  by  adding  the  EX-list  obiect  ftC 
domino  buffer  area  *o  the  subject  Ac  domino  area-> 

Add  maximum  horizontal  range  for  object  AC  to  upper  X  Y  values  ot  subject  AC 
domino  area; 

Subtract  maximum  horizontal  range  for  obiect  AC  from  lower  X  C  Y  values  of 
subjec*  AC  domino  area; 

Add  maximum  vertical  range  for  object  AC  to  upper  7  value  of  suMect  AC  domino 
area : 

Sub*rac*  maximum  vertical  range  from  lower  Z  value  of  subject  AC  domino  area; 

EBP  EX_list_domino-search_limits_calcuiations: 


° ESOLOTTOS  ADVISORIES  BVAL0ATIOB  POPTIRE  HIGH-LEVEL  LOGIC 
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PROCESS  5X  list  do«iino_search_lisits_calculations; 


XU  *  xml  ♦  UMAX ; 
10  *  mil  ♦  RHAX; 

20  =*  ZS1X  ♦  ZHX; 

it  =  mm  -  Bull; 
It  =  T1IN  -  RHAX ; 

21  =  ZMIM  -  ZHX; 


5BD  5X_list_doaino_search_linits_calcolat ions; 


RESOLOTIOR  ADVISORIES  EVltOlTIOR  HOOTIRE  L0R-1BTEI  LOGIC 
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P8QCBS3  BX_list_forward_donino_8earch; 

<Search  forward  (Increasing  X  values)  on  tha  BX-llat  until  the  upper  doalno 
search  Halt  la  reached  or  there  are  ao  sore  1C.  Do  not  Include  state  sectors 
that  are  signposts  or  1C  that  are  currently  In  conflict  with  the  subject  1C. 
llso,  don't  Include  1C  in  a  final  approach  tone  if  the  subject  1C  is  also 
in  a  final  approach  sone.> 


LOOP; 

Set  nest  1C  in  direction  of  increasing  X  on  EX-llst; 
mm  (no  sore  1C  21  X  position  of  nest  1C  21  upper  X  Unit)  ; 

IP  ( (nest  ic  not  in  a  conflict  pair  with  the  subject  1C)  ied 
(nest  state  vector  is  not  a  signpost)  IBP 
(both  1C  are  not  in  final  approach  sones) ) 

TBEW  IP  (nest  1C  T  position  within  Y  search  Units) 

IUE  PEPPoaa  dosino_coarse_screen_altitude_conflict_test; 

ms; 

1111: 

BBDIOOP; 

8BP  BX_list_forward_donino_ search; 


RESOIOTIOI  1DTIS01IES  ETIUJITIOR  ROOTIBB  BiSH-LEVEL  LOSIC 


PROCESS  orward_doaino_search; 

too£; 

Get  next  AC  in  direction  of  increasing  X  on  EX-list; 

EXITIT  (no  tore  AC  21  *  position  of  next  1C  GT  upper  X  Unit)  ; 

I?  ((next  AC  not  in  a  conflict  pair  with  the  subject  AC)  AHD 
iSXTAC.SPIDEG  £2  XEAI.SE)  AJID 
(both  AC  are  not  in  a  final  approach  xone) ) 

THEM  IT  ((TL  tT  NITAC.  T)  AN2  (SXTAC.  T  H  TO)) 

TUTS  PERPORH  doaino_coarse_screen_altitude_conf lict_test 

Sill: 

1112: 

ESPLOOP : 

END  EX_list_forward_do«ino_search: 


RESOIOTIOE  AOTISORIES  f TALO ATIOE  ROOTIRE  lOt-LEVEL  LOGIC 
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PBCCESS  BT_list_object_AC_doaino_buf f er_area_calculations; 

Calculate  the  maximum  distance  that  an  AC  on  the  FX-list  can  travel 
during  the  domino  prolection  interval,  ’'his  distance  is  based  on 
the  aaxiaua  soeed  of  an  AC  on  the  EX-list,  an  assumed  vertical 
velocity  and  the  aaxiaua  detection  threshold  values.  The  sax  immediate 
range  threshold  aust  be  added  to  the  horizontal  range. > 

Calculate  the  aaxiaua  horizontal  range  as:  Bax  EX- List  speed  limit  * 

(modeling  delay  period  *  h  *  scan  tiae  ♦  max  de*ection  threshold)  ♦ 
aax  immediate  range  threshold; 

Calculate  maximum  vertical  range  as:  aax  vertical  speed  limi*  * 

(aodeling  delay  period  ♦  4  *  scan  time  ♦  max  defection  threshold) 

EBP  EX_list_obgect_AC_doaino_buf fer_area _ca leu lat ions; 


RBSOLOTIOR  ADTISORIES  EVALUATION  ROOTIRB  HIGH-LEVEL  LOGIC 
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PROCESS  El_list_obj«ct_AC_aoilno_baEfar_araa_calculattoMj 

BH  AX  «  EXT  El  *  (DELAY  ♦  DOSSCiiS  •  SYSTER.  SCARY  ♦  TLD)  ♦  PDYBL.  BCOBTH  (3) 

EHX  -  CSCRBEB.ee AST  •  (DELAY  ♦  DOBSCABS  •  SYSTER. SCARY  ♦  TtD)  ; 

EBP  EX_list_ob ject_AC_4oiino_boff •r_araa_caJ.calatlont{ 


RVROLDTXOB  ADTXSORXSS  EYALOATIOR  IOOTIRI  LOB-LETEL  L09XC 


PROCESS  feature_aircraft_f ar_f roa_radar ; 

<If  either  1C  is  'far*  froa  the  radar,  aziauth  data  becoaes  less  reliable. 
Thara£ora,  atteapt  to  resolve  the  conflict  using  vertical-only  adTisorles.> 

IP  (either  »C  is  £ar  £roa  the  radar) 

THE8  LOOP: 

Get  next  resolution  advisory  data  set; 
mm  (all  resolution  advisory  data  sets  processed)  ; 

IF  (this  is  a  vertical  diaension  only  resolution  advisory  set) 
THEH  SET  this  feature; 

idd  this  feature's  weight  to  this  RhDS  total  value; 

ELSE; 

EEJ2L222; 

ELSE; 

EBP  feature_aircraft_far_fros_radar ; 


RESOLPTIOW  1DTISORIES  EV1LP4TI0H  ROCTIHE  HIGH-LEVEL  LOGIC 
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PRQCS33  fast ara_alrcraft_far_fros_ radar: 

IT  (  ( (BCXD1.  X**2  ♦  BCID1. 1**2)  21  BDI3TB) 

UCI0**2  ♦  ICID2.T**2)  2S  BDISTt) ) 

THEE  LOOP: 

S*t  t ha  sort  rasolstlos  advisory  data  sat; 
Him  (all  rasolstlos  advisory  data  sots  proeossod)  ; 
1£  (TBhDS. HOBIZ  IQ  imsi) 

IflU  TBhDS. PEiTBITS (9)  »  JT80E; 

TRIOS. TiLOE  ■  TBhDS.  TUBE  ♦  PhRRhiGT; 

ELSE; 

miss!; 

ELSE; 

IRQ  fe*tora_alrcraft_Jar_froa_radar; 


BBSOIOTIOB  hDTIEOBXBS  BThLOhTIOR  BOOTIES  LOf-LETEL  LOGIC 
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iea*  urea  i  rcraf  f  _on_t  i  na  l_a  po roach; 

<1?  either  naneuvered  AC  is  in  a  final  approach  zone  and  is  slow,  atteapt  to 
resolve  *he  conflict  using  horizontal-only  advisories.) 

Tg  (either  AC  is  in  a  final  approach  zone  AND  that  AC  is  wanenvered 
AND  that  AC  has  a  velocity  that  is  not  fast) 

"HEN  (OOP; 


Ge 

*  *  he 

next  resol 

ution  adv 

isor 

v  data 

set ; 

F  X  I T I  F 

(all  r 

e  so  lu  ti  on 

advisory 

data 

sets 

processed)  ; 

II 

(this 

Is  a 

nori 

zon ta 1  di 

sens 

ion  on 

ly  set) 

THEN  S  FT 

this 

feature; 

Add 

this 

feature ' 

s  we 

ight  t 

o  this  RADS 

ELSE; 


ENPLOOP: 


PND  feature  aircraft  on  final  aporoach; 


RESOLUTION 


AD7IS0HIES  EVALUATION 
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PROCESS  featare_aircraft_oo_f inal_approach; 

II  <((»CID1.FAZ  IS  SPAZO)  (HSPHD1  Sfl  *TROE)  A£2  ( ACID1 .  VSQ  U  VPASTSQ)  J 

2J  ( ( ACID2.  PAZ  SS  ZFAZO)  JJUJ  (BSPBD2  Sfl  STROE)  ARP 
(ICID2.TSQ  IT  VPASTSQ) ) ) 

TBSP  1.00  Pi 

Gat  tha  next  ra  so  lotion  advisory  data  set; 

EIITIP  (all  resolution  advisory  data  sets  processed) ; 

12  (TRIOS.  TEST  22  SfilSS) 

THEH  TRIOS . P EXTBITS (16)  «  STROE; 

TRADS. VALUE  »  TRXDS. VALUE  ♦  PAZ1GT; 

PISE: 

21£122£: 

£115  i 


SfiO  feature_aircraft_on_final_approach; 


*  R ESOIOTIOR  ADVISORIES  EVALOATIOR  ROOTIRE  tOI-tEVBL  LOGIC 
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PROCESS  f eature_big_horizontal_ai  assistance; 

<If  an  advisory  sat  with  a  horizontal  coaponant  Is  projected  to  provide  a 
large  horizontal  separation,  attaapt  to  use  that  advisory  sat  to  resolve  the 
conflict.  The  separation  threshold  need  Is  larger  If  either  of  the  1C  are 
sensed  to  be  tornlng  by  the  tracker. > 

If  (neither  1C  Is  taming) 

"r3ER  use  default  separation  threshold: 

ELSE  use  larger  separation  threshold; 


122£; 

Get  the  next  resolution  advisory  data  set: 

EXlTIf  (all  resolution  advisory  data  sets  processed)  ; 

If  (there  Is  a  horizontal  cosponent  to  this  set) 

T8ES  If  (sodeled  horizontal  separation  £2  threshold) 

T8B8  SET  this  featnre; 

Idd  this  feature's  weight  to  this  RIDS  total  value; 

J15S5 

ELSE; 

SBEtsae: 

BED  feature_blg_horizontal_niss_dlstance; 


RESOLOTXOI  1DTX301XES  BTlLDlTTn*  ROOTXBI  HIOH-LBTSt  LOGIC  - 
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PROCESS  featare_big_horizontal_«iss_distance; 

II  ((ACID1.T0BP  JL5  SSTRRGLPT)  AJJJJ  (ACID1.T0BH  ]£  SSTHBGBGT)  AJID 

( ACID2. TOPS  £2  SSTBHGLPT)  AI£  (ACID2.TOBS  O  TSTBBGPGT) ) 
THE!!  BDHB  »  8DHSQ; 

ELSE  8DHH  «  BDHHSQ; 


LOOP; 

Get  the  next  resolution  advisory  data  set; 

EXIT1P  (all  resolution  advisor?  data  sets  processed) ; 

IE  (TRAPS. HOFIZ  EQ  STFOE) 

THEM  IP  (H  HP2  (TP  IDS.  IP  DEX1  ,  TP  APS.  I  BP  EX  2)  GT  BPHH) 

TP EM  TRAPS. PEATBITS (21)  =  STROP; 

TRAPS. VALUE  =  TRAPS. VALOE  ♦  BIGHWGT; 

ELSE; 

USE; 

EBDLOOP: 

EBP  feature_big_horizontal_alss_distance ; 


PESOL OTIOB  ADTISOBI BS  EVAL0ATIOR  FOOTIPE  LOf-LETSl  LOGIC 


13-P87 


PROCESS  feature_big_Tertical_nlss_dlstanca 


<If  an  adTisory  sat  with  a  Tactical  coapoaant  Is  projected  to  pcoslda  a  large 
tertlcal  separation,  atteapt  to  asa  that  adwisory  sat  to  resolwe  tha 
conflict.  > 

LOOP; 

Get  the  next  resolution  adwisory  data  set; 

SXITIF  (all  resolntion  adwisory  data  sets  processed)  ; 

IF  (there  Is  a  Tertlcal  conponent  to  this  set) 

THEM  IT  (aodeled  Tertlcal  separation  threshold) 

TBEB  SET  this  featnre; 

Add  this  feature's  weight  to  this  PADS  total  Talue; 

ELSE; 

ELSE; 

EBDLOOP; 

EBP  feature_big_wertlcal_alss_distance; 


-  IBSOLUTIO*  ADTISOHIES  ET ALP ATIOI  BOOTHE  BIGH-LETEL  LOGIC 
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PSOCISS  feat ure_big_vertical_ai ss_di stance; 

LOOP: 

Set  the  next  resolution  advisor?  data  set; 

EXIT If  (all  resolution  advisory  data  sets  processed) ; 

H  (T8  JDS.  TEST  *2  STSDI) 

Tags  If  (VSDB(TRJDS.  IHDEI3)  fit  JSgP**2) 

THEM  TH JDS. PBJTBITS  (20)  »  STBOB; 

TBJDS.VJLOg  *  TRJDS.VJLOg  ♦  BISVWGT; 

SLSg; 

ELSE: 

I?g.LQgg: 


ISP  featnre_biq_vertical_eiss_distance; 


RESOIOTIOR  IDTISOBIBS  ETJLO JTIOR  800TIB1  LOI-LETBL  LOGIC 
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PBOCE SS  f eature_biggest_separation_for_negatives; 

<This  feature  breaks  ties  aaong  potential  resolution  advisories  with  IBGATIVE 
set  by  determining  which  advisory  set  exceeds  its  'negative  suffices' 
threshold  by  the  largest  factor.  QSEP  values  are  used  as  a  final  tie-breaker 
if  necessary.  > 

Naxinua  ratio  =  0; 

Haxinun  QSEP  =  0; 

LOOP:  <  Repeat  for  each  aaxiaua- value  Eh  in  SUDS  list.  > 

IF  (this  Hi  is  horizontal) 

THEE  ratio  =  appropriate  separation  value  fron  HDD  matrix  / 
horizontal  'negative  suffices'  threshold; 

E1SE  <  Hi  is  vertical.  > 

Ratio  =  (appropriate  separation  value  fron  VHDA  aatrix  / 
vertical  'negative  suffices*  threshold) **2; 

IF  (ratio  for  this  ha  £1  aaxiaua  ratio) 

THEH  Set  best-RA  pointer  to  point  to  this  HA; 
naxinua  ratio  =  ratio  for  this  BA; 
naxinua  QSEP  =  QSEP  value  for  this  RA; 

ELSEIF  (ratio  for  this  RA  E£  aaxiaua  ratio) 

THEH  IF  (QSEP  value  for  this  HA  aaxiaua  QSEP) 

THEH  Set  best-EA  pointer  to  point  to  this  RA; 

Haxiaua  QSEP  *  QSEP  value  for  this  RA; 

H££; 

OTHERWISE : 

BIITIF  (all  aaxiaua-value  HAS  exaained) ; 

EEPLQOP ; 

SET  this  feature; 

Add  this  feature's  weight  to  this  RADS  total  value; 

SEP  feature_biggest_separation_for_negati ves; 

-  RISOLOTIOR  ADVISORIES  EVALOATIOE  ROOTIEE  RIGH-lEVBl  LOGIC 
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PROCESS  featore_biggest_separation_for_negati»es; 

FIT  (RATIO,  TSBP,  HAXRATIO,  HAXQSEP); 

H1XHATIO  -  0; 

H1IQSBP  «  0; 

LOOP:  <  Repeat  for  each  aaxiaai-ralne  81  la  RIDS  list.  > 

IF  (TR  IDS.  BORIS  STROE) 

THEM  R ATIO  -  HHD2 (TR1DS. I MDBX1 ,  TRIOS. IMDEX2)  /  HDTBH : 

ELSE  II  (RSPMD1  STROE  U2  RSPMD2  Jfl  STROE) 

THEM  »SEP  *  THDA  (SLE73)  : 

ELSE  TSEP  »  THD1 (TRIOS. IMDEX3) ; 

RATIO  ■  (TSEP  /  ASEP)**2: 

IF  (RATIO  SI  HAXRATIO) 

THEM  Set  RADSPTR  to  point  to  this  HA; 

H AXRATIO  »  RATIO; 

H1XQSEP  »  QSEP2  (THAOS.  IMDSX1,  TRIOS. IMDEX2 ,  TRIOS. IMOEX3) ; 

ELSEIF  (RATIO  Jfl  HAIR  ATIO) 

THEM  IF  (QSEP2 (TRIOS. IMDEX1,  THAOS. IMDEX2,  TRAOS.IHDEX3)  HAXQSEP) 

THEfl  BADSPTR  »  THAOS; 

HAXQSEP  «  QSEP2  (TRAD5.  IMDEXl ,  TRIOS.  IMDFX2,  TRIOS.  IMDEX3)  ; 

ELSE; 

QTHERHI5E: 

EXITIF  (all  aaxlaqa-Talne  RAs  exaiined) ; 

gyoiooe: 

RADSPTR. FEATBITS  (25)  «  STROE;; 

RADSPTR. TAIOE  -  RADSPTR. TAIOE  *  BSEPMHGT ; 

EMD  featare_blgge«t_separation_for_aegatiTes: 

-  1ESOLOTIOM  ADTISORIES  ETA10ATI0M  SOOTIHE  LOT-IETEL  100 I C  - 
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PBOCB SS  feature_biggest_separation_for_positives; 

<?his  feature  breaks  tiaa  aaong  potential  resolution  advisories  with  BEGiTXVB 
eot  sat  by  choosing  tha  advisory  sat  «ith  tha  largast  PSBP  value. 

QSZP  values  ara  asad  as  a  final  tia-braakar  if  nacassary.  > 

Haxiaua  PSBP  >  0; 

Haxiaua  QSBP  «  0; 

LOOP;  <  Repeat  for  aach  aaxiaua-value  HI  in  BIDS  list.  > 

If  (PSBP  value  for  this  Bi  SX  naxisnn  PSBP) 

THBB  Sat  best-Bi  pointer  to  point  to  this  Hi: 

Raxiana  PSBP  ■  PSBP  value  for  this  Hi: 

Haxiaua  QSBP  *  QSBP  value  for  this  Bi; 

ElSBlf  (PSBP  value  for  this  Bi  aaxiaua  PSBP) 

THBB  21  (QSBP  value  tor  this  Bi  &  aaxiaua  QSBP) 

THBB  Sax  bast-Bi  pointar  to  point  to  this  Bi; 

Haxiaua  QSBP  -  QSBP  value  for  this  Bi; 

ELSE  ; 


0T"BBWISB  j 

BlITlf  (all  aaxiaua-value  Bis  exaainad)  ; 

smoai: 

SET  this  faatura; 

idd  this  feature's  valght  to  this  BIOS  total  value; 

BBD  f eeture_biggest_aeparatlon_for_positi vas; 


-  BESOLOTXOH  iOTISOBIBS  BViLOiTXOR  HOUTIBE  HIGH-LEVEL  LOGIC 
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PBOCFSS  t eatore_t>igg*st_separation_for_po3itifes; 

FIT  (HAXPSEP,  HAXQSEP)  ; 

haxpsep  «  o: 

HAXQSEP  »  0; 

LOOP :  <  Repost  for  each  Baxiaaa-Talne  HA  in  RADS  Hat.  > 

IF  (PSEP2  (TR ADS.  IHDEX1  ,  TRADS.  IRDEX2 ,  T5ADS.  IRDSX3)  21  HAIPSFP) 

•’’HEH  BADSPTR  »  THADS; 

HAXPSEP  «  PSBP2  (TRADS. IHDEX1,  TBADS. IRDEX2,  TBADS.  IRDEX3)  ; 
HAXQSEP  »  QSEP2  (TRADS.  IIDEX1,  TBADS.  IHDEX2  ,  TRADS.  IRDEX3)  ; 

ELSEIF  (PSEP2  (THADS.  IHDEI1,  TBADS. IH0EI2,  TBADS.  IRDEX3)  52  HAXPSEP) 

-HER  IF  (QSEP2  (TRADS.  HDEX1,  THADS. IRDEX2,  TRADS. IHDEX3)  21  HAXQSEP) 
THEH  5ADSPTH  »  TRADS; 

HAXQSEP  »  QSEP2 (THADS. IRDBX1,  TRADS. IHDEX2, 

TRADS. IKDEX 3)  ; 

5155; 


QTBEBHI5E; 

EXITIF  (all  aaxiaaa-Talae  BAs  exaained) ; 
5HDLOOP: 

SET  BADSPTB. FEATBITS (25)  ■  STFOE; 

RADSPTR. TILDE  *  RADSPTB.TALOB  ♦  BSEPPWOT; 

EHD  featare_biggeat_separation_for_po8itiTeo; 


RESOLOTIOH  ADTISOBXES  ETALOATIOI  BOOTHE  LOt-LBTBl  LOGIC 


PROCESS  feature_conpatible_vlth_turn; 

<T f  this  advisory  sat  has  a  horizontal  component,  attempt  to  use  it  to  resolve 
the  conflict  if  the  horizontal  aaneuvar  is  coapatible  with  the  tracker  sensed 
horizontal  tarn  status  of  each  AC.> 

1221: 

Set  the  next  resolution  advisory  data  set: 

EUTir  (all  resolution  advisory  data  sets  processed)  ; 

IF  (there  is  a  horizontal  conponent  to  this  advisory  set) 

THEM  IF  (horizontal  aaneuvers  in  this  set  are  coapatible  vith 
turn  status  for  each  naneuvered  AC) 

THEE  SET  this  feature; 

Add  this  feature's  veight  to  this  RADS  total  value; 

ELSE: 

ELSE: 

EWDLOOP: 

END  feature_coapatible_vith_turn; 


RESOLUTION  ADVISORIES  EVALUATIOR  ROUTINE  RIGR-LETEL  LOGIC 
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PROCESS  f eatare_cospatible_vith_tarn; 


LOOP: 

Get  the  next  resolution  advisory  data  set; 

EIITIF  (all  resolation  advisory  data  sets  processed) ; 

IF  (TRADS.HORIZ  Jfl  JTROE) 

IMS  II  (  (COSPATTS  (ACI D1 . TORE, TR ADS.  HI)  Efl  STROE) 

AfiD  (COHPATTS  (ACID2.TORE,TRADS.H2)  12  ITROE)  ) 
THSR  TRADS.FEATBITS (19)  *  JTROE; 

TRADS.  VALOE  =  TRADS.  7AL0E  ♦  COBWTW3T; 

ELSE; 

ELSE: 

ESOtOOP: 


ESP  featnre_cospatible_«ith_turn; 


RESOLOTIOS  AD VISOR1 ES  EV ALOATIOS  ROUTIEE  LOW-LEVEL  LOGIC 
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PROCESS  feature_deliverable; 

<If  this  is  the  first  tiae  advisories  are  being  selected  for  this  pair,  then 
this  advisory  set  say  be  considered  for  selection  only  if  it  contains  negative 
advisories  cr  if  it  provides  greater  separation  than  if  the  XC  were  to  receive 
no  advisories. > 

IF  (this  is  the  first  tiee  resolution  advisories  are  being  selected  for 
this  pair) 

THE N  LOOP; 

Get  the  next  resolution  advisory  data  set; 

EIITIF  (all  resolution  advisory  data  sets  processed)  ; 

IF  ((separation  obtained  by  responding  to  this  resolution 

advisory  set  £T  projected  separation  for  neither  XC 
aaneuvering)  OR  (negative  resolution  advisories  are 
sufficient) ) 

THRU  SET  this  feature; 

Xdd  this  feature's  weight  to  this  rxds  total  value: 

Xdd  this  feature's  weight  to  this  RXDS  value  used 
for  doaino  logic  processing; 

ELSE: 

SBDLOOP; 


ELSE  LOOP; 

Get  the  next  RXDS; 

EXITIP  (done  all  RXDS); 

SET  this  feature; 

Xdd  this  feature's  weight  to  this  RXDS  total  value; 

Xdd  this  feature's  weight  to  this  RXDS  value  used  for  doaino 
logic  processing; 

EEDLOOP: 

EHD  feature_deliverable; 


RESOLOTIOK  XDFISORIES  BFILOXTIOE  BOOTIRE  BIGH-LETEL  LOGIC 


13-P96 


PROCESS  f eature_deliverable; 


I?  (  (PHEC.acl.PHBAH  Ifi  SNULLRES)  UJJ  (PREC. acl . PVBAR  £2  SNULLRES)  HJJ 

(PREC. ac2. PHBAN  Jfl  SNOLLRES)  >)D  {PR EC. ac2 . PVBAR  Jfl  SNOLLRES) ) 
THEM  LOOP: 

Get  the  next  resolution  advisory  data  set; 

EXITIF  (all  resolution  advisory  data  sets  processed) : 

IP  (  (PS5P2  (TRADS.  INDEX1  .TRADS.  I  NDEr  2,  TR  ADS.  INDEX3)  51 
PSBP2  (2, 2,  1)  )  OR  (TRADS. NEGATIVE  B£  STROP)  ) 

THEE  TRADS.  F FATBITS  (  1)  *  STROE; 

TRADS. VALOE  =  TRADS. VALOE  ♦  DELRGT; 

TRADS. DOBVALOE  =  TRADS.  DOBVALDE  ♦  DELRGT; 

USE; 

EBDLOOP: 

ELSE  LOOP: 

Get  the  next  resolution  advisory  data  set; 

EXITIF  (all  resolution  advisory  data  sets  processed) ; 

TRADS.  FEATBITS(I)  =  STROE; 

TRADS. VAIOE  =  TRADS.  VALOE  ♦  DELRGT; 

TRADS. DOBVALOE  =  TRADS. DOBVALOE  ♦  DELRGT; 

ERDLOOP: 

EBP  feature_deliverable; 


RESOLOTIOR  ADVISORIES  EVALUATION  ROOTIHE  LOR-LEVEL  LOGIC 


PROCESS  f eature_diaension_available: 


<Cousider  this  advisory  set  for  selection  only  if  all  of  its  coeponents  are 
coapatible  with  the  resolution  advisories  currently  being  sent  to  each  AC. > 

1222; 

Get  the  next  RADS; 

EXITIF  (done  all  RADS)  : 

SET  disension  available  feature; 

1222: 

Get  next  AC  of  subject  pair; 

EXITIF  (done  both  aircraft  2jt  dlaension  available  feature  not  set) 

IP  ((the  horizontal  resolution  advisory  in  this  resolution 
advisory  set  is  coapatible  with  the  resolution 
advisory  in  the  conflict  table  entry)  AHP 
(the  vertical  resolution  advisory  in  this 
resolution  advisory  set  is  coapatible  with  the 
resolution  advisory  in  the  conflict  table  en*ry) ) 

TflJH; 

ELSE  CLEAR  dlaension  available  feature; 

ERPLOOP: 

IF  (this  feature  is  set) 

THEM  add  this  feature's  weight  to  this  RADS  total  value; 

Add  this  feature's  weight  to  this  BADS  value  used  for  doaino 
logic  processing; 

2122: 

2221222: 

EHP  feature_diaension_available; 


RESOLOTIOR  ADVISORIES  EVALUATION  HODTIRE  HIGH-LEVEL  LOGIC 


PBOCESS  faatura_diaension_a»ailabla 


i 


LOOP: 

Sat  tha  oait  BADS; 

IIHIE  (dona  all  BIDS)  ; 

TH  IDS.  PEATBITS  (2)  -  STBOE; 

LOOP: 

Gat  nazt  AC  of  subjact  pair; 

SXITIf  (dona  both  aircraft  fij  TBADS .  PEATBITS  (2)  »  SPALSE) 

II  (  (C  OH  PAT  (TBADS.  B,  ACID.  CTE.  HH  AN)  STBOE) 

ABO  (COSPAT  (TBADS.  V,  ACTD.  CTE.  ERAS)  Efl  SPALSE)) 

THEB: 

ELSE  TBADS.  PEATBITS  (2)  »  SPALSE; 

smgQg; 

i 

IZ  (TBADS.  PEATBITS  (2)  JgO  *T»0®) 

THEB  TBADS. TALOE  «  TBADS. TALOE  ♦  DIHATBST; 

TH ADS. DOST ALOE  »  TB ADS. DOHTALOE  ♦  DIHATBGT; 

smasi' 


EBP  faatara_dlaansion_aTallabla; 


BESOLOTIOB  ADTISOBIES  ETALOATIOB  BOOTIBE  LOW-LETSL  LOGIC 


13-P99 


PROCESS  feature_donino_logic; 

<Deteraine  if  an  advisory  to  an  kC  causes  that  kC  to  coaa  in  conflict  with 
another  kC.  Evaluate  only  those  advisories  tied  for  selection  based  on 
features  with  higher  priority  than  the  doelno  features.  Two  features 
are  used  to  evaluate  the  doaino  logic:  one  feature  is  set  if  this 
advisory  causes  a  doaino  conflict  for  neither  subject  kC;  the  other  is  set 
if  a  doaino  conflict  is  caused  for  only  one  of  the  subject  iC.> 

100f: 

Set  next  kC  of  subject  pair: 

EIITIF  (both  kC  have  been  processed) ; 

If  (this  kC  is  saneuvered) 

TBEB  LOOP: 

Set  next  potential  resolution  advisory  froa  RIDS ; 

EIITIF  (no  aore  potential  resolution  advisories  left)  ; 

If  (value  of  features  down  to  donino)  (value  of 

aaxiaua  valued  potential  resolution  advisory)) 

THEM  IF  (neither  of  the  doaino  features  is  set) 

THEB  SET  ‘neither  kC  doaino*  feature; 

PERFORH  dosino_conflict_detection; 

IF  (doaino  conflict  detected) 

IfliE  LZ  ('doaino  conflict  created  for  one  kC' 
feature  is  set) 

TBER  CLEkB  'doaino  conflict  created 
for  one  kC'  feature; 

ELSE  CLEkB  'doaino  conflict  created 
for  neither  kC*  feature: 
SET  'doaino  conflict  created 
for  one  kC*  feature; 


ELSE: 

ELSE: 

EEDlOOf: 

PEBFOBB  doslno_features_veight_additlon; 

ELSE: 

aaasai: 

ERD  feature_doaino_logic; 

-  RESOLOTIOB  kDTISORIES  ETkLOkTIOH  ROUTIRE  BISB-LBTEL  LOOIC  - — - 


13-P100 


PBOCBSS  feature_doslno_logic; 


LWf: 

Cot  next  AC  of  sab ject  pair; 
mill  (both  AC  bars  bean  processed)  ; 

I£  (BSPRD  -  tTHtJE) 

Tata 

Gat  next  potential  BA  froa  BADS; 

EXITIP  (no  sore  potential  BAS  left)  ; 

II  (TRADS.  DOflTALOE  JJQ  SAXVALOE) 

1311  It  ( (TBADS.  PSATBITS  (7)  £Q  SBAtSB)  ££D 

(TRADS. PEATBITS(8)  *PMSE) ) 
THEE  TBADS.  PSATBITS  (7)  «  STBUE; 
BlSBi 


PBBPOBH  dost  no_con  f 1 ict_det ect Ion ; 

It  (potential  BA  doeino  statas  variable  BQ  IDOBCC) 
IBBB  II  (TBADS.  PBATBITS(B)  *Q  JTRBE) 

THIS  TBADS.  PEATBITS  (8)  *  tPALSB; 
ELSE  TBADS. PEATBITS(7)  -  JPALSB; 
TBADS.  PEATBITS  (8)  *=  ITBOE; 

ELSE: 

mi; 

smaai; 

PEBP0B8  doalno_featares_*eight_addltion; 

OSS; 

EBP LOOP: 


EBP  featnte_doalno_loglc; 


BESOIDTIOB  ADTISOBIBS  BTALOATIOB  BOOTIBE  LOI-LETBl  LOGIC 


13-P101 


E&PS52S  feature_f ast_unmaneuvered_slow_naneuvered; 

<If  one  AC  is  unaaneuvered,  and  that  AC  has  a  large  vertical  velocity,  its 
speed  is  such  greater  than  the  speed  of  the  maneuvered  AC,  and  the  AC  are 
approximately  head-on,  then  attempt  to  resolve  this  conflict  with  a  doable 
dimension  advisory  set.> 

12  (either  AC  is  not  maneuvered) 

THEM  compute  track  crossing  angle: 

Calculate  ratio  of  squared  speed  of  uncmded  AC  to  squared 
speed  of  ended  AC; 

U  ((uncmded  AC  has  a  dangerous  vertical  velocity)  A  BP 
(speed  ratio  g*  a  threshold)  A  IIP 
(track  crossing  angle  is  between  certain  limits 
approximately  head-on)) 

THEN  LOOP: 

Get  the  next  resolution  advisory  data  set; 

EXITIf  (all  resolution  advisory  data  sets  processed) ; 

12  (this  is  a  double  dimension  resolution  advisory 
set) 

THEN  513  this  feature; 

Add  this  feature's  weight  to  this  BAPS  total 

value; 

SSS: 

EBP LOOP: 

ELSE: 

ELSE: 


H2  feature_fast_unmaneuvered_slow_maneuvered; 


RESOLUTION  ADVISORIES  EVALUATION  ROUTINE  HIGH-LEVEL  LOGIC 


13-P102 


•1 

j 


PROCESS  fea*are_fast_anianenvered_sloif_aaneuvered; 

PIT  TRATIO; 

U  ( (RSPRD1  12  I  FILS!)  21  (HSPWD2  52  JFALSB)  ) 

THIS  coapute  'rack  crossing  angle;  <TXTH> 

II  (RSPHD1  12  SFALSS) 

THEM  ISITIO  »  ACID1.VSQ  /  ACID2. TSQ; 

IF  (ACID1.ZD  21  ZDTH) 

THE  H  FSTDNCZD  =  JTRUB; 

ELSE  FSTONCZD  =  JFALSE; 

ELSE  TRATIO  =  ACID2.VSQ  /  ACID1.7SQ; 

I£  (ACID2.ZD  22  ZDTH) 

THBH  FSTONCZD  «  STRCE; 

ELSE  FSTONCZD  -  SPltSE; 

IF  ( (FSTDHCZD  12  STROE)  AND  (TRATIO  22  TRATIO)  ARP 
( (TXTH1  II  TXTH)  A£2  (TXTH  H  TXTH2)  ) ) 

THU  LOO!; 

Set  the  next  resolution  advisory  data  set; 

BXITIF  (all  resolution  advisory  data  sets  processed) ; 

II  (TRA  DS.  SINGLE  12  SFALSB) 

THBH  TR ADS. F FATBITS (12)  »  JTROB; 

TRADS. TILDE  ■  TRAPS. VALOE  ♦  FOCSCWGT; 

1111; 

BHDLOOP; 

ELSE; 

fill: 

FHD  feature  fast_anaaneavered  slow  saneavered; 

5 

i 

i 

-  RESOLUTION  ADVISORIES  EVALUATION  BOUTINS  LUf-LEVBL  LOGIC 


A 


•  fly'.. 


PROCESS  feature_initial..resolation_advisory_selection; 


<If  the  calling  task  requested  single  diaansion  advisories,  atteapt  to  select 
single  dlaenaion  advisories. > 

If  (single  diaenslon  resolution  advisories  are  requested  by  calling  routine) 
THBH  LOOP! 

Set  tbs  nest  resolution  advisory  data  set; 

BIITIf  (all  resolution  advisory  data  sets  processed) ; 

IP  (this  resolution  advisory  set  is  single  diaenslon) 

THBH  SBT  this  featnre; 

ldd  this  faature'S  weight  to  this  BADS  total  value; 

ELSE; 

IWIi 

SiSJ; 

BHD  f eature_initial_resolution_advisory_selection ; 


HESOLDTIOR  ADTI90BIIS  EVALOITIOH  100TIRB  HIGH-LEVEL  LOGIC 


13-P18* 


PBOCf 5$  f eat ura_in it i a l_resolution_adrisory_se lection: 

u  (SSGDIU  12  JTB0E) 

THBB  LOOP: 

Get  the  next  resolution  advisory  data  sat; 

BXITIP  (all  resolution  advisory  data  sats  procasaad)  : 
II  (TBADS.SIHGLB  12  JTBOB) 

THBit  TBADS.PEATBITS<17)  a  XT80B: 

TFADS.VALOB  »  THADS.TALOB  ♦  SBGLDBGT; 

ELSB: 

EBPLOOP: 

BLSB : 

EBP  feature_init ia  l_resolution_advisory_selectlon ; 


SBSOL0TIOM  AOVISOBIES  BVAL0ATTOS  BO0TIBB  LOf-LBBBL  LOGIC 


13-P105 


PROCESS  feature_aaneuver«4_unBaneuvered_conf lict_nulti_AC_4ef inition; 


<An  aircraft  in  the  current  conflict  pair  is  in  another  conflict  pair,  for 
which  it  was  eodele4  as  unaaneuvered.  Calculate  the  separation  achieved 
for  the  previous  conflict  pair,  based  on  the  subject  AC  being  maneuvered. > 


SET  aaneuvered_unaaneuvered  conflict  feature; 
loop; 


Set  next  AC  froa  the  subject  pair) ; 

EXITIF  (both  AC  processed  0£  aaneuvered_unaaneuvered  conflict  feature  not  set) ; 
IP  (this  AC  is  aaneuvered) 

THBH  IP  (this  is  a  double  dimension  resolution  advisory) 

THEE  PERFORM  aalti_lC_vertical_naneuvered_anaaneuvered_ 

conflict_deteraination; 

IP  (aaneuvered_unaaneuvered  conflict  feature  set) 

T3ES  PERFORM  aulti_AC_horizontal_aaneuvered_ 

unaaneuvered_conflict_deteraination; 


ELSE: 


PISE; 

ERDLOOP: 


ELSE  IP  (vertical  resolution  advisory  in  this  resolution 
advisory  set) 

I3H  PERFORM  aulti_AC_vertical_aaneuvered_ 

unaanenvered_conflict_deteralnation; 
ELSE  PERFORM  aulti_AC_horizontal_aaneuvered_ 

unaaneuvered_conf lict_deterainati on; 


I£  (this  feature  is  set) 

THEM  add  this  feature's  weight  to  this  RADS  total  value; 

Add  this  feature's  weight  to  this  RADS  value  used  for  doaino  logic 
processing; 

im: 

EMD  feature_aaneuvered_anaaneuvered_confltct_aulti_AC_def tuition; 

-  RRS0L0TIOS  ADVISORIES  EV ALOATION  RODTIRE  HIGH-LEVEL  LOGIC  - 


13-P1Q6 


PROCESS  feature_naneuvered_unnaneovered_conflict_naltl_AC_definltion; 

TRAPS.  PSATBITS  (3)  =  STROE; 

LOOP: 

Set  next  AC  froa  the  subject  pair) ; 

EIITir  (both  AC  processed  0£  (TRAPS.  PBATBITS  (3)  SPALSE) )  ; 

IE  (RSPHD  8£  STROE) 

THBB  if  (TRAPS.  SIIGLE  Jfl  SPALSE) 

THBB  PERFORM  enltl_AC_vertical_naneavered.. 

uniane aver ed_conflict_deterninat ion 
<for  the  vertical  portion  of  the  RA> 
n  (TRAPS.  PBATBITS  (3)  Sfi  STROE) 

THEM  PBHEORH  eulti_AC_hori2ont  al_eaneavered_ 
unianeuvered_conflict_deternination 
<for  horis  portion  of  the  BA> 

ELSE : 

(TRAPS.  VBRT  Bfl  ST80E) 

them  PBHEORH  ■ulti_AC_vertlcal_naneavered_ 

unnaneavered_conflict_deternipation5 
81  SB  PBREORH  nulti_*C_hori*ontal_naneavered_ 
un«aneavered_conflict_deternlnatlon; 


IT  (TRAPS.  PBATBITS  (3)  Efl  STROE) 

THBH  TRAPS.  VALOE  »  TRAPS.  VALOE  ♦  088 AHRGT ; 

TRAPS. DOHVALOE  «  TR ADS- DOHVALOE  t  0HHA8RGT; 

31SE: 

BMP  fea*-tire_ianeuvered_unaaneuTered_conf  lict_nulti_AC_def  in  it  ion: 


RISE  If 


EBDLOOP: 


RESOLOTIOR  ADVISORIES  BTA1DATI08  HOOTI8B  LOf-tgVBl  LOGIC 


PROCESS  featare_aaneavered_una4neuvered_conflict_tvo_AC_deflnitlon; 

<The  Two-aircraft  Resolution  logic  definition  of  tha  saneuvered_unsaneuvered 
conflict  faatnra  checks  for  prawiona  conflict  pairs  in  which  tha  currently 
sanenwared  subject  1C  was  aodeled  as  unaanauvered.  For  tha  entrant  conflict, 
do  not  nse  advisories  in  tha  diasnsion  that  was  used  to  resolve  tha 
previous  conflict.) 


LOOP: 

Set  the  next  BIOS; 

EIITtF  (done  all  BIDS)  ; 

SET  uaneuvered_unaaneuvered  conflict  feature; 

LOOP: 

Set  next  AC  of  snbjact  pair; 

EIITIF  (both  AC  processed  21  aanauvarad_unaanauverad  conflict  feature  not 
set)  ; 

IP  (this  AC  is  aananvered) 

THEM  IF  (there  is  a  vertical  component  to  this  advisory  set) 

THEB  PEBFOBB  two_AC_vertical_aaneuvered_unsaneuvered_ 

conflict.deteraination; 


ELSE: 

I?  (aaneuvered_unaaneuvered  conflict  feature  favored  ABO 

there  is  a  horixontal  coaponent  to  this  resolution 
advisory) 

HU  PSEP08H  two_AC_horixontal_ianeuvered_ 

unaaneuvered_conflict_deteraination; 

usi; 

ELSE: 

mmol: 

IF  (this  feature  is  set) 

THEB  add  this  feature's  weight  to  this  EADS  total  value; 

Add  this  feature's  weight  to  this  RADS  value  used  for  doaino 
logic  processing; 

ELSE: 

imooi*. 

EBP  feature_aaneuvered_unuaneuvared_conflict_tvo_AC_def inition; 

-  BESOLOTIOB  ADVISORIES  ETALOATZOB  BOOTHS  BIOS-LEVEL  LOGIC  - 


13-P108 


PROCESS  feat ure_BaneuTerea_unsaneoTered_cooflict_two_lC_definit ion; 

<The  Two-aircraft  Resolution  logic  definition  of  the  saneuwered_unBaneuTered 
conflict  faatnra  checks  for  previous  conflict  pairs  in  which  the  currently 
sanauwered  subject  1C  is  anaaneawered.  If  this  condition  exists,  this 
feature  is  not  set.> 


LOOP: 

Set  next  sios: 

EX I TIP  (done  all  SIDS) ; 

TRIOS.  PE1TBITS  (3)  «  JTSOB; 


LOOP: 

Set  next  ic  of  subject  pair: 

EXITIF  (both  1C  processed  31  TtlDS.  PS1TBITS  (3)  12  TF1LSE)  ; 

IX  (HSPSD  12  STUDS) 

TSBS  IX  (TE1DS.  TEST  Ifl  STROE) 

im  esuflia  two_lC_rertical_eaneuvered_nnsaneuverea_ 

conf lict_deteraination; 


BISS: 

IX  (  (TR1DS. FE1TBITS  (3)  12  STBDB)  U2  (TR1DS.  RORIZ  12  STBDE)  ) 
xm  1S21SU  two_lC_hori xontnl_sanenvered_ 

unsaneu»ered_conflict_deteriination ; 


ELSt: 

gg.PIOOP: 


Bills 


H  (TB1DS.  FBITBITS  (3)  12  STSQB) 

THBB  TSlDS.mOB  -  TR1DS. TILDE  *  DSB1ISGT; 

TRIOS. DOHT1LDE  -  TS1DS.  DOBT1LOB  *  0SB1HBST; 

ELSE: 

Slfil22f? 

ESP  feature_saneuwered_unnaneuvered_conf lict_two_lC_def inition: 


SESOIOTIOB  1DTIS0FIBS  ET1L01TI0I  ROOTISE  LOf-LBTBL  LOSIC 

13-HOB 


PROCESS  feat ure_negative_resolution_ad visories_do_not_r ever ae_aaneuver ; 

<4tteapt  to  select  negative  horizontal  advisories  that  are  coapatible  with  the 
tracker  sensed  torn  status  or  negative  vertical  advisories  that  are  coapatible 
with  the  vertical  velocity  direction  of  the  KC. > 

LOOP: 

Set  the  next  resolution  advisory  data  set; 

BtITIf  (all  resolution  advisory  data  sets  processed)  ; 

If  (negative  resolution  advisories  are  selected) 

T3EH  If  (there  is  a  horizontal  coaponent  to  this  set) 

THER  If  (each  aaneuvered  *C's  horizontal  turn  status  is 
coapatible  with  this  resolution  advisory 
set) 

TO  fit  SBT  this  feature; 

add  this  feature's  weight  to  this  H&DS  total 

value; 

ELSE  If  (each  aaneuvered  ic's  vertical  velocity  is 
coapatible  with  this  resolution 
advisory  set) 

THEM  SET  this  feature; 

kdd  this  feature's  weight  to  this 
BIOS  total  value; 

ELSE: 

OSJ; 

imM: 

EEP  feature_negative_resolution_advisories_do_not_reverse_Baneuver ; 


RBSOLOTIOR  iDTISORIES  ETaLORTIOR  HOtJTIHE  BIGB-LETEL  LOGIC 


PROCESS  f eature_ne<3atixe_resolution_ad»isor  ies_do_not_reTerse_ianeuTer ; 


LOOP: 

Set  the  next  resolution  adxisory  data  set: 

SIITIF  <all  resolution  adxisorr  data  sets  processed)  : 

IF  (TP  RDS.RFGRTIfE  *2  *TPOE) 

‘’'PER  IF  (TRRPS.  HORIZ  *2  JTR0E) 

THRU  II  (  (COS PITTS  (RCI01.T0RR, TS IDS.  H 1)  JJfi  1TR0E)  RHP 

(COBPRTTS  (RCIP2. TORE, TRIPS.  H2)  STRDE)  ) 

1315  TRRPS. PSRTBITS (11)  »  JTROE: 

TPRDS. TRIPS  =  TRRPS. 7RLDE  ♦  SPERUROT; 

ELSE: 

ELSE  I®  ((COBPRTZ0(RCIO1.ZD,TRRPS.71)  eg  JTROE)  RRP 

(COMPRTZP  (RCID2.ZP, TRRPS. 72)  E£  JTROE)  ) 
TEEM  TR ROS. PSRTBITS (11)  *  JTROE; 

TRRPS. TRLOE  =  TRRPS. 7RLOE  ♦  SOERHRGT; 

IliS: 

EtSE: 

ERDtOOP: 


FED  feature_negat i»e_resolution_ad»isories_do_not_re»erse_saneuTer ; 


R ESOLOTIOR  RPTISORIES  E7RLORTTOR  ROOTIRE  LOf-LSTEL  LOGIC 


13-P1 1 1 


PB0C5SS  feat are_negative_resolution_advisories_snf flea; 


<»tteapt  to  use  neqa t i re  resolution  advisories  to  resolve  the  conflict. > 


122J2: 

Set  the  nett  resolution  advisory  data  set; 

BXITIf  (all  resolution  advisory  data  sets  processed)  ; 

If  (negative  resolution  advisories  are  sufficient) 

THU  SET  this  feature; 

idd  this  feature's  weight  to  this  BIDS  total  value; 

BLSB: 

smaat; 

ESP  £eature_negativ*_rasolution_advisories_suf f ice; 


RZSOLOTIOlt  ADVISORIES  EVhLOhTIOS  ROOTIBE  HIGH-LEVEL  LOGIC 


13-P112 


PFOCgSS  f eat are_negative_r esolution_advisorles_snf flee J 

LOOP: 

Set  the  next  resolution  advisory  data  set: 
gXITir  (all  resolution  advisory  data  seta  processed) ; 
IP  (T1UDS.  BBSmVE  Ifi  JTBOS) 

THEM  TS ADS. PEiTBITS (10)  ■  ITE08; 

TFkDS.  V&LOE  -  TUBS.  T1L0F  ♦  FJ8SFI8T; 

2125; 

ESD100P: 

pfd  featare_nega tive_resolation_advisories_ssfficej 


RESOLQTIOI  IDTISOIIES  ST»L0»T10I  BOOTHS  LOS-tSVFl  100ZC 


13-PI 13 


PROCESS  f eat nre_no_level_off_tiee_for_ verticals; 


<If  the  AC  do  not  have  tiae  to  level-off  vertically  before  they  cross  altitude, 
atteapt  to  use  an  advisory  sat  vith  a  horizontal  coaponent  to  resolve  this 
conflict.) 

ir  ((vertical  tau  21  tiae  to  vertical  crossover)  A  HD 
(vertical  tan  XX  tiae  to  level-off)) 

THU  LOOP; 

Get  the  next  resolntion  advisory  data  set; 

EXIT1F  (all  resolntion  advisory  data  sets  processed) ; 

IP  (there  is  a  horizontal  coaponent  to  this  resolntion  advisory) 
THEM  SST  this  featnre; 

Add  this  featnre' s  veight  to  this  f ADS  total  value; 

ELSB: 

SmBBE; 

SI  SB: 


sup  featnre_no_level_off_tiae_for_verticals; 


BESOLOTIOB  ADVISOBIBS  BVA10ATI0B  HOGTIHB  HIGH-IBVEl  IOGIC 


13-piia 


PB0CB3S  feature_no_leTel_off_tiee_for_vertlcals: 

II  ( (TT1  It  BLBBTBI.T?)  U2  C*l8«tBI.T»  U  TT2)  ) 

TBBB  LOOP; 

Get  the  next  resolution  advisory  data  set; 

Ell  TIT  (all  resolution  advisory  data  sets  processed)  ; 
I£  (T11DS.  H08IZ  12  3T10S) 

MM  TB1DS. PBltBITS(tS)  -  ITltJB; 

TMDS.  VUIOS  *  TBAD3.T1LDS  ♦  BOLBVSGT; 

BL3B: 

BBOLOQP: 

an; 

ififi  Ceature_no_level_off_tise_for_verticals; 


IBSOUTTIOB  mZSOPZtS  BTJLOITIOB  BOUTZBB  LOB-LBVEL  LOGIC 


PROCESS  feature_non_response_to_positive_resolutlon_advlsorlea_detected; 

<If  the  Raster  Resolution  Task  has  detected  that  the  1C  are  not  responding  to 
single  dimension  positive  advisories,  attespt  to  resolve  the  conflict  with 
double  diaension  (positive)  advisories. > 

12  (double  diaension  resolution  advisories  are  requested  by  calling  routine) 
THBB  LOOP; 

Get  the  next  resolution  advisory  data  set; 

EX1TIT  (all  resolution  advisory  data  sets  processed) ; 

IP  (this  is  a  double  disension  resolution  advisory  set) 

TBEH  SET  this  feature; 

kdd  this  feature's  weight  to  this  RIDS  total  value; 

ELSE; 

EBDLOOP: 

EBP  feature_non_response_to_positive_resolution_advisories_detected; 


IE30LOTIOB  IDVIS01IES  ET1LP1TI0I  ROOTIBE  HIGH-LEVEL  LOGIC 


13-P116 


PPOCBSS  featora_BOB_respoQse_to_positlve_resolation_adTisories_detected 

If  (S9GDIH  12  JfUSJ) 

TBB9  LOOP: 

Gat  the  aait  caaolatioa  advisory  data  sat; 

B2ITI?  (all  resolution  advisory  data  sats  processed)  ; 

U  (TBJDS.  5IIGLK  £2  * F1LSB) 

rail  ¥9  IDS.  P  St  TBITS  (15)  »  JTEOB; 

TB1DS. TiLUE  -  TH1DS. TlLtJE  ♦  B1BSPIGT; 

£LS£: 

saaiaag; 

2iii: 

E9P  f eat ure_non_response_to_positive_resolutioo_advisories_det acted ; 


-  SSSOLPTIOK  10TIS0B29S  B*»L0*TI09  SOOTI9B  109-lBTSl  LOGIC 

13-P117 


- .  **.+*&* 'ItmMU*  *  i,raz**SJm  -■>  ■  * 


•r - *  rr"  "-amr  er 


PROCESS  feature_PSBP_SB_SEP1 


<Atteapt  to  use  advisories  that  provide  at  least  a  alnlinn  aaount  of 
separation. > 

isai; 

Set  the  next  resolution  advisory  data  set; 

EIITIF  (all  resolution  advisory  data  sets  processed)  ; 

IF  (predicted  separation  for  response  to  this  resolution  advisory  set  £S 
separation  threshold) 

IflIE  212  this  feature; 

Add  this  feature's  weight  to  this  bids  total  value; 

Add  this  feature's  weight  to  this  BADS  value  used  for  doaino 
logic  processing; 

ELSE; 

ifistoas: 

BED  feature_PSEP_GE_SBP1; 


- -  IBSOLOTXOB  AOflSOBIES  ETAIUATIOI  BOOTHE  BIOH-LBVSt  tOOIC  - 


13-F118 


PROCESS  feature_PS!P_GE_SEP1 ; 


Get  the  next  resolution  advisory  data  set; 

SXITIE  (all  resolution  advisory  data  sets  processed) ; 

I?  (PSEP?  (TREES. IHEEX1 , TREES. ISBEX2 .TREES .  IHBBX3)  GE  RESEOT.  SBP1) 
THEM  TREES. FEE TBITS (R)  »  JTREB: 

TREES . TELES  »  TREES. TELEE  ♦  PSEP1RGT; 

TREES.  OOflVELEl  »  TRIES.  BOHTELOE  ♦  PSEP1RGT; 


ERELOOP; 


PRE  f eature_?SEP_GS_S?P1; 


RESOLOTIOR  EBfISORIES  ETEUJETTOE  ROETISE  LOl-LETEL  LOGIC 


13-P119 


PBOCESS  feature_PSEP_GE_SEP2: 

CLt»  laxlaan  separation  for  single  diaension  advisory  sets; 

Cl El B  naxiaua  separation  for  doable  diaension  advisory  sets; 

100P; 

Set  the  next  reso lotion  advisory  data  set; 

EIITIP  (all  reslntion  advisory  data  sets  processed) ; 

IP  (all  absolute  features  are  set  for  this  BIDS) 

THU  IP  (this  is  a  single  diaension  BIDS) 

them  save  aaxiann  of  this  BIDS  predicted  separation  and 
previously  saved  naxiaua  for  single  diaension 
advisory  sets; 

El SB  save  aaxisna  of  this  BIDS  predicted  separation  and 
previously  saved  naxiaua  for  double  diaension 
advisory  sets; 

E1SE; 

EBD100P; 

SET  separation  threshold  for  single  diaension  advisories  to  aaxiaua  of 
siniana  acceptable  threshold  and  a  percentage  of  the  naxiaua 
separation  saved  for  single  diaehsion  advisory  sets; 

SET  separation  threshold  for  double  diaension  advisories  to  aaxiaua  of 
alniaua  acceptable  threshold  and  a  percentage  of  the  aaxiaua 
separation  saved  for  double  diaension  advisory  sets; 

100P; 

Get  the  next  resolution  advisory  data  set; 
biitip  (all  resolution  advisory  data  sets  processed)  ; 

IP  (predicted  separation  for  response  to  this  resolution  advisory  set  S£ 
separation  threshold) 

THEE  SET  this  feature; 

Idd  this  feature's  veight  *o  this  BADS  total  value; 

EISE : 

EEDIOOP; 

EBP  feature_PSEP_GE_SBP2; 

-  BBSOLOTIOH  I DTI SOB I ES  ETI10ITI0B  BOOTIES  HIGH-lETEt  IOGIC  - 


13-P120 


PROCESS  f eat ore_PSSP_GE_SEP2; 

PIT  (SAISEPS,  SAXSEPD,  SEP2S,  S3P20)  ; 
HAXSBPS  *  0; 

MAISEPD  =  0; 


loop; 

Set  the  next  SIDS; 

ETITI*  (all  BADS  processed)  ; 

IP  ( (TR ADS.  PEATBITS  (1)  Jfl  JTBOE)  Hg  (TBADS.PEATBITS  (2)  Jfl  JTBOE)  UJ) 
(TBADS.  PEATBITS  (3)  £2  JTBOE) ) 

,|>HBW  U  (TBADS.  SISSLE  Jfl  JTBOE) 

THEM  SAISEPS  =  S  AX  (SAISEPS  ,  PSEP2  (TRIOS.  IMDBI1  ,  TR  ADS.  INDEX2, 
TBADS.  IBDEX3) }  ; 

ELSE  SAXSEPD  =  RAX (SAXSEPD, PSEP2 (TBADS.  I5DEX1 , TBADS.  ISDEX2, 
’’’B ADS.  ISDEX3)  )  ; 

ELSE; 

EBDLOOP: 

SEP2S  »  SEP2AP  »  SAISEPS; 

SEP2D  =  SEP2AP  *  SAXSEPD; 

SEP2S  =  SAX  (BESADY.SEP1  ,SE?2S)  ; 

SEP2D  =  HAI(BESADY.SEP1,SBP2D)  ; 


LOOP; 

Get  the  next  resolution  adTlsorr  data  sot; 

EXITIP  (all  resolution  adTisory  data  sets  processed) ; 

II  (TBADS.  SIBGLE  Jfl  JTBOB) 

THBB  U  (PSBP2(TRADS.IHDEX1,  TBADS.  IHDEX2,  TBADS.  IRDEI3)  £E  SEP2S) 
THEB  TBADS.PEATBITS (18)  -  ST BOB; 

TRAPS. TALOE  «  TBADS. TALOE  ♦  PSEP2WGT; 

ELSE; 

ELSE  I?  (PSEP2(TRADS.IBDEX1, TBADS. IBDEX2, TRAPS. IHDEI3)  GJ  SBP2D) 
THEB  TBADS.PEATBITS  (18)  =  JTROE; 

TBADS. TALOE  =  TBADS. TALOE  ♦  PSEP2BGT; 

ELSE; 

MBMSP; 

EBP  feature_PSEP_GE_SBP2; 

-  HBSOLOTIOB  ADTISORIBS  ETALOATIOH  BOOTIBE  LOt-LBTBL  LOGIC  - 


13-P121 


PROCESS  feature_reinf orce_res_adv_froa_non_connected_site_or_BCAS; 

<Deteraine  if  either  aaneuvered  AC  has  a  resolution  advisory  fron  another  ATARS 
site  or  fros  BCAS.  If  so,  atteapt  to  use  an  advisory  set  that  reinforces  the 
advisories  froa  the  other  source. > 

pgRFORS  ot her_source s_resolntion_ad visor y_deterainat ion; 

IP  (either  AC  is  receiving  a  resolution  advisory  froa  a  non-connected  site  OR 
BCAS) 

THEH  LOOP: 

Set  the  next  resolution  advisory  data  set; 

EXITIF  (all  resolution  advisory  data  sets  processed)  ; 

IF  (the  resolution  advisories  in  this  set  reinforce  the 
resolution  advisories  froa  the  other  source) 

THEH  SEJ  this  feature: 

Add  this  feature's  weight  to  this  BADS  total  value; 

Add  this  feature’s  weight  to  this  RADS  value  used 
for  doaino  logic  processing; 

EL  SB: 

gmogp: 

ELSB: 


EBP  f eat ure_reinforce_res_adv_froa_non_connected_site_or_ BCAS: 


RESOL Of I OH  ADVISORIES  BTALOATIOW  ROOTIHE  BISS-LEVEL  LOGIC 


13-P122 


PBOCESS  featare_relnforce_res_adv_froi_non_connected_site_or_BCAS; 

PEBPOSH  other_soarces_resolution_ad visor y_deter eination; 
u  ((0SHHAH1  HE  SHOLLBBS)  OS  (OSH8AH2  HJ  SHOLLHES) 

OH  (OSV8AH1  HE  SHOLLHES)  OB  (OSTHA82  £g  SHOLLHES)  ) 

"•HSU  I. OOP; 

Get  the  next  resolution  advisory  data  set; 

EIITIP  (all  resolution  advisory  data  sets  processed) ; 

IP  (  (BEIBP  (TBADS.  H1.0SHHAH1)  Sfl  STHOE)  0£ 

(BEIHP  (THAOS.  B2,0SHHAH2)  Jfl  STHOE)  Ofi 
(HEISP  (TBADS.  71  ,0  ST  HA  HI)  Efi  STHOE)  Ojt 
(BEIHP  (TBADS.  V2  ,OTS  VHAH2)  ££  STROE)  ) 

THEH  TBADS. PE1TBITS<5)  »  STHOE; 

TBADS. VALUE  =  TBADS. TALOE  ♦  OTHSTWGT; 

TBADS.  DOflVALOE  »  TBADS.  DOHVALOE  ♦  OTHSTHGT; 

ELSE: 

E12102E; 

ELSE: 


EBP  Eeatore_reinforce_res_adv_froe_non_connected_site_or_BCAS; 


HESOLOTIOI  ADVISORIES  ETALOATIOH  BOBTIHE  LOH-LSVBL  LOGIC 


PROCESS  f eature_reinf orces_prior_resolution_ad visor ies i 

<Attespt  to  as*  an  advisory  sat  that  reinforces  the  advisories  selected 
previously  for  this  pair.> 

I.OOP; 

Set  the  next  resolution  advisory  data  set; 

BIITIB  (all  resolution  advisory  data  sets  processed)  ; 

IT  (any  resolution  advisory  is  this  set  reinforces  a  resolution 
advisory  in  the  pair  record)) 

THEM  SET  this  feature; 

Add  this  feature's  weight  to  this  BADS  total  value; 

ELSE: 

SBPIOOP: 

EBP  feature_reinforces_prior_resolution_advisories: 


-  RESOtOTIOB  ADVISORIES  BV 1L0ATI0B  ROOTIRR  glGH-LBTBI.  LOGIC 


13-P12» 


PBOCBSS  feat ure_reinf orces_prior_reso lot ion_ad visor ies; 


LOOP; 

Set  the  next  resolution  advisory  data  set; 

EIITIP  (all  resolution  advisory  data  sets  processed); 

IP  ((BBISP(TB»DS.H1,PRBC.ac1.Paa»S)  J2  STB  OB)  21 

(B El  IP  (TB IDS.  H2 ,  PB  EC.  ac 2.  P HBl I)  £2  STBOB)  25 
(RBIf  P  (TB ADS.  V 1 , PHEC .  ac  1 .  PTBII)  12  STBOB)  21 
(BBIBP  (TRIOS.  V2 ,  P1EC.  «c2.  PVR  IB)  J2  **R0B))) 
TBBB  TBADS . PBITBITS (22)  •  STBOB; 

TRIDS.VILOE  «  TRIOS.  VILOE  ♦  BEPBIICT; 

ELSE: 

BBDLOOP; 


BSD  featore_reinforces_pr ior_resolution_ad visories; 


BBSOLOTIOB  AOTISOBISS  BTUOATIOR  BOOTIBB  LOl-lBPEl  LOSIC 


13-P125 


PROCESS  featur«_reinforces_turn; 

<htteept  to  select  an  advisory  set  with  a  horizontal  coaponent  that  reinforces 
a  tracker  sensed  turn.> 


ERD  featnre_reinf orces_tarn; 


RESOLOTIOH  ADVISORIES  ET &LOATIOR  ROUTIRE  HIGH-LEVEL  LOGIC 


13-P126 


too?; 

Get  the  next  resolution  advisory  data  set; 

BXITtP  (all  resolution  advisory  data  sets  processed)  ; 

15  (TR1DS.  HORIZ  52  *TBOE) 

TRB»  IP  <(  (ACID1.T0RH  52  SSTRHGHGT)  JJD 
(THAOS.  B1  52  *TR) )  21 
((ACI01.T0BR  E2  SSTHBGLPT)  AHJD 

(Trads.  hi  52  srrt))  05 
((ACID2.TURH  52  X STRHGHGT)  AHD 
(TRADS. H2  52  STB))  OR 
(  (ACI32.TIIRB  52  ISTRHGLPT)  ISO 
(TR1DS.  32  52  STL) )) 

THEH  TRADS. FEATBITS(2»)  =  XTFOR; 

TRADS. TALOE  =  TRADS. »ALDE  ♦  REIHTVGT; 

2155: 

ms; 

gWDtOOP : 


°BD  feature_reinf orces_turn; 


RBSOLOTIOR  ADTISORIBS  BTALOATZOH  RODTIBB  L0W-L3TEL  LOGIC 


13-P127 


PROCSSS  featare_speed_checlc : 

CIS  a  aaneuvered  AC  has  a  large  velocity,  atteapt  to  resolve  the  conflict  vith 
an  advisory  set  containing  a  vertical  coaponent.  Otherwise,  if  all 
aaneavering  AC  have  a  saall  velocity,  atteapt  to  use  an  advisory  set  vith  a 
horizontal  coaponent.> 

IF  (a  aanenvered  AC  has  a  horizontal  velocity  that  Is  considered  fast) 

THEM  LOOP; 

Get  the  nezt  resolution  advisory  data  set; 

EXITIF  (all  resolution  advisory  data  sets  processed)  ; 

IF  (this  resolution  advisory  set  has  a  vertical  coaponent) 

THRU  SET  this  feature: 

Add  this  feature's  weight  to  this  RADS  total  value; 

RISE: 

SRDLOOP: 

ELSE  IF  (all  aaneuvering  AC  have  a  horizontal  velocity  that  is 
considered  slow) 

THEN  LOOP: 

Get  the  nezt  resolution  advisory  data  set; 

EXITIF  (all  resolution  advisory  data  sets  processed)  ; 

IF  (this  resolution  advisory  set  has  a  horizontal 
coaponent) 

TBBR  SET  th.'s  feature; 

Add  this  feature's  weight  to  this  RADS  total 
value; 

EL  5  E ; 

EEDLOOP: 


ESP  f eature_speed_checfc ; 


RESOLUTION  ADVISORIES  EVALUATION  ROUTINE  HIGH-LEVEL  LOGIC 


13-»128 


13-P129 


PROCESS  feature_terrain_or_obstacle_alert ; 

<If  either  1C  is  receiving  a  terrain  or  obstacle  alert,  atteupt  to  resolve  the 
conflict  with  horizontal-only  advisories. > 

IP  (a  terrain  or  obstacle  avoidance  warning  is  being  given) 

THEB  100P: 

Set  the  next  resolution  advisory  data  set; 

EIITIP  (all  resolution  advisory  data  seta  processed) ; 

IP  (this  is  a  horizontal  dimension  only  resolution  advisory  set) 
THEB  SET  this  feature; 

Add  this  feature’s  weight  to  this  RhDS  total  value; 

Add  this  feature's  weight  to  this  RIDS  value  used 
for  dosino  logic  processing; 

ELSE: 

EitDLOOP: 

EfcSE; 


EBP  feature_terrain_or_obstacle_alert; 


-  8ESOLOTIOH  ADVISORIES  BVALOATIOB  HOOTIRR  BIGB-LBVEL  LOGIC  - - - 


13- PI 30 


PROCESS  f eatnr e_terraln_or_obstacla_alert ; 

II  (either  1C  la  receiving  a  terrain  or  obataela  alert) 

THE  8  LOOP: 

Get  the  next  resolntlon  advisory  data  set; 

Hin?  (all  resolntlon  advisory  data  sets  processed); 

II  ( (TRIOS.  SIRGLE  12  STBUE)  (TH1DS.H0HIZ  J2  STROE) ) 

THEE  TB  ADS . PEATBITS  (6)  -  STBOE; 

T8ADS.7AL0E  »  THUDS. TILOE  ♦  TEROBtGT; 

TRADS.  DOBT1LOE  ■  TB1DS.  D09T1LDE  ♦  TEROBtGT; 

ills: 

EBDLOOP: 

ELSE: 


EBP  f eatore_terraln_or_obstacle_a lett ; 


RESOL OTI OB  ADVISORIES  EV1LOATIOR  BOOTIES  LOt-LSTEL  LOGIC 
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PEQCESS  featura_unsaneuwered_wlth_large_wertlcal_rate; 

<If  an  unaaneuvered  Ac  has  a  dangerous  (larga)  vertical  velocity,  atteapt  to 
resolve  tha  conflict  with  an  advisory  set  that  has  a  horizontal  component. > 

IP  (aa  ancaded  KC  has  a  larga  vertical  rata) 

THEM  LOOP: 

Sat  the  next  resolution  advisory  data  sot; 

E1ITIP  (all  rasolntion  advisory  data  sets  processed)  ; 

IP  (this  rasolntion  advisory  sat  has  a  horizontal  coaponent) 
THU  SET  this  feature; 

Add  this  feature's  weight  to  this  BADS  total  waluo; 

ELSE: 

ELSE: 

EBP  feature_unaaneuvered_elth_large_vertical_rate: 


RESOLUTION  ADVISORIES  EVALOATIOH  HOOTIBB  BIGH-LETEL  LOGIC 


13-P132 


process  faatar8_oaaaBaa»arad_with_larga_T8rtical_rata: 

U  ( ( (bsphdi  35  iritsEV  AM  (actdi.zb  s*  *®*nn  21 

( (RSPID2  Afl  SF1LSBJ  Al£  (1CID2.ZD  53  ZOTH))) 

TBSB  LOOP: 

ffat  tha  aaxt  raaolatioa  advisory  data  sat; 

BIITIF  (all  rasolatloa  advisory  data  sats  procaasad) ; 
13  (TRIOS. BORIZ  15  *T80B) 

TBBB  TBADS.FB1TBITS(13)  »  STBOB; 

TBAOS.TMOE  -  TBA0S.T110B  ♦  OCtTRRGT; 

pLS  g : 

115122.?; 

1111; 

»ga  faatura_aaaaa«a*ared__»lth_larga_»artlcal_rata; 


RBSOtOTIOR  ADVISORIES  EVALOATIOR  HOOTIBE  tOR-lBUt  IOOIC 


-  -WdH -  *  '  '  V 
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PBOCBss  highaat_Talaad_potantial„.raaolatlon_adrlaory_aata_coant ; 

Oataralna  tha  aaxiaaa  aalna  of  thoaa  BIDS  aith  all  abaolata  faatacaa 
■at.  Only  thn  faatnraa  with  higher  priority  than  tha  doalno  faatnraa  ara 
considered.  Also,  coant  tha  naabar  of  BIDS  «hoaa  talae  la  aqnal  to  tha 
aaxiana  Talon. > 

an  nalna  of  highest  reload  BIDS  to  tarot 
SBT  naabar  of  aaxiaaa  rained  BIDS  to  tarot 
SET  pointar  to  aalactad  BIDS  to  anil; 


loop; 


i 

I 

i 


Sat  naxt  BIDS; 

BIITI?  (procaaaad  nr  ary  BADS)  ; 

IT  (all  abaolata  faatnraa  aat  for  thia  BIDS) 

tsbb  IF  (ralna  of  faatnraa  down  to  doalno  2Z 
ralna  of  aaxiaaa  rained  BIDS) 

TBBB  SBT  valna  of  aaxiaaa  rained  BIDS  to  tha  ralna 
of  thia  BIDS  faatnraa  down  to  doalno; 

SBT  naabar  of  aaxiana  valnad  BIDS  to  ona; 

SBT  aalactad  raaolntion  adrlaory  pointar  to  thia  BADS; 
BLSBIF  (ralna  of  faatnraa  down  to  doalno  XQ 
mine  of  highest  rained  BIDS) 

TBBB  incraaant  naabar  of  aaxiana  rained  BADS; 


£U8: 

BBDIOOP: 


BSP  blgh#at_Talned_pot#ntlal_raaolotion_adrlaory_sata_connt; 


BBSOIOTIOB  ADTISOBIBS  BTUOITIOS  BOOTIBB  BI8B-LBTBL  LOGIC  - 


13-P13I 


PBOCBSS  highest_Talaed_potential_resolati'in_adTisor7_sets_count : 


BAXVALOE  ■  0; 
HOBPRA  »  0; 
BADSPTR  »  IHOLL; 


Set  next  potential  BA  set  froa  the  BADS; 

SXITIF  (processed  every  potential  BA  set) ; 

If  (  (TRADS. FBATBITS(I)  ££  JTROB)  £JI£  (TR A DS.F FATBITS  (2)  E£  IT  BOB) 
AMD  (TRADS. FEATBITS(3)  £2  ITRTJB) ) 

THBB  If  (TRADS.  DOBVALOE  22  BAX  VALUE) 

THRU  BAXVALOE  =  TRADS. DOBVALOE; 

NOBPRA  =  1; 

RADSPT*  ■  TRADS; 

ELSE1P  (TPADS.  DOBVALOE  Jjfl  BAXVALOE) 

THBB  BOBPRA  =  ROBPBA  ♦  1; 

OTHERWISE; 

ELSE; 

EBDLOOP: 


PHD  highes*_valu“d_potential_resolution_advisory_sets_coont ; 


RBSOLUTIOB  ADVISORIES  EVALOATIOB  RO0TIH8  LOW-LEVEL  LOGIC 


U-P135 


MBSIM  aultl_AC_oonflict_posaible_resolution_advlsories; 

tDeternlne  the  poaalbla  resolution  advisories  for  the  sublect  conflict  pair. 
If  tha  AC  ara  cloaa  in  altitude,  choose  opposite  sense  vertical  advisories. 
Otherwise  choose  saps  sense  vertical  advisories. > 

Calculate  the  vertical  separation  of  the  pair  after  8  seconds; 

IZ  (vertical  separation  is  close) 

THB1  select  vertioal  resolution  advisories  for  both  AC  opposite  to 
those  selected  by  the  two-ic  resolution  logic; 

E13B  select  CLZHB  for  both  AC; 

CALI  PSB9_SAUIIX_8BSEBAT08 ; 

If  (sane  sense  vertical  resolution  advisories  selected  for  both  AC) 

TBBB  select  DBSCBBS  for  both  ac; 

CHL  PSBP_HATBI*M>BHEiATOB; 

BL5B: 


BBP  sultl_AC_confllct_pooslble_reoolotion_advisories; 


BESOLOTZOP  ADVIS0IZ1S  BTALBATZOB  BOOTZRB  HIGH-LEVEL  LOGIC 


13-PUB 


PROCESS  «'jl*.i_»C_conf lict_posslble_r<»solutlon_advi3ori«s; 

Z8SEC1  -  ACID1 .2  ♦  ACID1.2D  *  T7R0LE; 

Z8SEC2  =  ACID2.2  *•  ACID2.2D  *  Tf POLE; 

IT  ( (28SEC1  -  Z8SEC2)  2CARE) 

THEM  T7E8T  »  7EBT8A1; 

7BBTBA1  =  7E8TBA2; 

728*812  »  T7ERT; 

ELSE  7ERTRA1  «  *CL; 

7EBTBA2  »  *CL; 

CALL  PSEP_SATBIX_GEHEBATOR 

£8  ( ACID1 ,  ACTD2,  PSPBD1,  PSPRD2 ,  7ERTRA1,  7EBT8A2) 

OPT  (TBADS.  RATPTB,  RAPP1  ,  BAPP2)  ; 

I*  (7EPTHA1  Efi  7ERTBA2) 

THEM  7EBTBA1  =  IDES; 

7ERTBA2  *  IDES; 

CALL  PSEP_HATRIX_GBBEHATOP 

IS  (ACID1 ,  ACID2,  RSPRD1,  8SPHD2,  7EHTRA1,  7EBT8A2) 
OPT  (TB  ADS.  SATPTR,  BAPP1,  BAPP2)  ; 

-LSS; 


EBP  iul*i_AC_conf lict_possible_resolation_ad7i series; 


PESOLPTION  AD7ISORIES  E7ALPATI0B  ROPTI8B  LOP-LE7EL  LOGIC 


13-P137 


PROCSSS  aulti_AC_horizontal_aaneuvered_unaaneuvered_conflict_deteraination; 

<If  an  AC  ‘hat  is  aaneuvered  for  the  current  conflict  is  unaaneuvered  in 
another  conflict  that  is  being  resolved  using  a  horizontal  advisory,  then 
evaluate  how  the  horizontal  advisory  for  the  current  conflict  will  affect 
the  previous  conflicts'  resolution.  If  the  predicted  separation  for  the 
previous  conflict  is  projected  to  be  less  than  a  einlsaa  acceptable 
separation,  do  not  use  this  advisory  set  for  the  current  conflict. > 

IP  (a  aaneuvered  AC  is  unaaneuvered  in  another  conflict  IBS 

resolution  for  the  previous  conflict  is  in  the  saae 
diaension  as  this  potential  resolution  advisory) 

THEM  save  horizontal  resolution  advisory  froa  the  RADS  for  the  subjec 

Save  pointers  to  subject  AC  and  AC  in  previous  conflict  with 
subject  AC; 

CALL  RESOLaTIOH_ADVISOBT_SODELIHG_FOR_PREDICTED_SEPARATION; 

IF  (predicted  3-0  separation  for  previous  conflict  LT 
aininua  acceptable  3-D  separation  threshold) 

THEM  CLEAR  aaneuvered_unaanenvered  conflict  feature; 

ELSE; 

else: 

BED  suit i_AC_horizontal_aaneuvered_unaaneuvered_conf lict_deterainat ion; 


RESOIOTIOE  ADVISORIES  E7ALUATI0R  ROUTINE  HIGH-LEVEL  LOGIC 


13-P138 


PROCESS  Bulti_AC_horizontal_ianeuvered_ansaneuvered_conflict_deteraioation; 

FIT  PSEP; 

IF  (a  saneurered  AC  is  uneaneuvered  in  anotbar  conflict  AFP 

resolution  for  the  previous  conflict  is  in  the  horliontal  diaansion) 
THEM  sate  horizontal  FA  froa  the  BADS  for  tha  subject  AC; 

Save  pointers  to  subject  AC  and  AC  la  previous  conflict  with 
subject  AC; 

CJiy.  RES0LUTI08_ ADVISOR Y_BODEL IS G_P0R_P8EDICTED_ SEP A8  ATIOR 
18  (RAs  for  tvo  AC,  AC  state  vectors) 

OUT  (PSEP)  ; 

IP  (PSEP  Jit  3ESA3V.SEP1) 

TEES  TRAPS. FEATBITS{3)  =  SPALSE; 


ESP  t»ulti_AC_horizontal_aaneuvered_aneaneuvered_conf  llct_deteralnation; 


RESOLUTI 08  ADVISORIES  EVALUATIOR  R0UTI8E  L08-LBTEL  LOGIC 


13-P13S 


PROCESS  nult i_AC_re sola tion_logic_adv isor ies_ca lea lat ions; 

<Evaluate  the  absolute  features  for  the  nee  advisory  sets,  using  the 
sulti-nc  logic  definition  of  the  features. > 


LOOP: 

Get  nex*  PADS; 

EjtITrF  (all  PADS  processed)  ; 

PFPPOPW  absolate_feat ures_e valuation_eult i_AC_resolution_def ini t ion : 
iv  (all  absolute  features  set) 

"•HEP  increaent  count  of  PADS  with  all  absolute  features  set; 

IP  (pointer  to  selected  RADS  is  null) 

THEM  save  a  pointer  to  the  selected  advisory  set; 
ELSE; 

else? 

EHDLOOP; 

PRO  ■ult_AC_resolution_logic_advisories_calculations; 


PFSOLOTIOP  ADVISORIES  EVAL0A*IO1I  ROUTINE  HIGH-LEVEL  LOGIC 


13-P140 


PB0CES5  ialtl_IC_reaolutloB_10Gic_ad»i«oriea_ealctilation»; 

CHI  PSEP^AIBII.GEBEBATOR 

U  (ACIDt,  1CID2,  RSPBD1 ,  8SPRD2,  PBPT8A1,  PB8TR  A2) 
OCT  (BADS. BATPTB,  BAPP1,  8IPP2); 

IP  ((PERTB11  £Q  SCI)  ilSfi  (TEBTRA2  Jfl  *CL) ) 

THB8  TB1T881  ■  *DBS; 

T8IT882  -  SDBS; 

C8U  PSEP_t!AtBIX_GERBBltOB 

U  (ACID1,  ACID2,  BSPRD1,  8SP8D2,  TB8TI81,  TE8TBA2) 
OPT  (BADS.HATPT8,  RAPP1,  B8PP2)  5 

SUE: 


LOOP; 

Get  nett  BADS; 

Eli TIP  (all  BIDS  processed)  ; 

PEBPOPH  absolate_featnrea_etnl«ation_atiltt_AC_resolution_definition: 

IJ  (  (PR  ADS.  PEAT8ITS  (1)  Jfl  8T80B) 

(TB  IDS.  PEATBITS  (2)  Jfl  «»0B)  ilfi  (T8ADS.PBATBITS  (3)  Efl  STBOE)) 
TEEP  RPBAABS  »  BPBAABS  ♦  1; 

H  (RADSPTR  SB DLL) 

THEB  RADSPTB  -  T8ADS; 

ELSE; 

SUE : 

cmaa?? 

EBP  ■Qiti_ic_resolation_loglc_adTlsories_cnlcolttlons; 


SESOtmO*  ADTISOB1ES  BTALOATTOB  ROOTIBB  LOI-LETEl  LOGIC 


V  *  i  ka*;>4V'** "• »- 


13-P141 


PROCESS  aalti_lC_vertical_aaneuvered_ananneavered_confliet  jleteraination; 

<If  an  1C  that  is  aanenvered  for  tha  cnrrant  conflict  is  unaaneuvered  in 
anothar  conflict  that  is  being  resolved  using  a  vertical  advisor?,  then 
evaluate  how  tha  vertical  advisory  will  affect  the  previous  conflict.  If 
tha  predicted  separation  for  the  previous  conflict  is  projected  to  be 
less  than  a  ainiaua  acceptable  separation,  do  not  use  this  advisory  set 
for  the  cnrrant  conflict. > 

If  (a  aanaovered  1C  is  nnaanenvered  in  another  conflict  IMP 

resolution  for  the  previons  conflict  is  in  the  vert  diaension) 
THEM  save  vertical  resolntion  advisory  froa  the  RIDS  for  subject  1C; 
Save  pointer  to  subject  1C  and  1C  in  previons  conflict  with 
subject  1C; 

C1H  «ESOtaTIOM_10VISOST_RODBI.IHG_POR_PREDICTED_SEPlRlTIOR; 

IF  (predicted  3-D  separation  for  previons  conflict  IT 
ainisns  acceptable  separation  threshold) 

TEEM  CLI1R  aaneuvered_unianeuvered  conflict  feature; 

ELSE; 

ELSE; 


CMP  enlti_ic_ vert ical_aaneovered_unaaneovered_conflict_deterainat ion; 


8 ESOLOTIOM  1DTIS0BIBS  SV1L01TI0M  800TIME  HIGH-LEVEL  LOGIC 


13-P1«2 


13- PI 43 


PROCESS  negative_resolution_advisory_deteraination; 

IF  (either  AC  is  turning) 

THEM  add  a  buffer  to  the  noraal  horizontal  negative  resolution  advisory 
threshold; 

yLSB  use  the  noraal  horizontal  negative  resolution  advisory  threshold; 
PERFOBH  ver tical_divergence_logic; 

IF  (this  advisory  has  a  horizontal  coaponant) 

THEB  IF  (horizontal  separation  for  both  AC  aaneuvering  and  neither  AC 
aanauvaring  51  negative  horizontal  resolution  advisory 
threshold) 

THEB  U  (both  AC  aaneuvered) 

TUBS  IF  ((horizontal  separation  for  first  AC  only 
aaneuvering  51  negative  separation 
threshold)  ABO  horizontal  separation  for 
second  AC  only  aaneuvering  separation 
threshold) ) 

THEB  SET  £1*9  to  indicate  negative  resolution 
advisories  are  sufficient; 

BLSg; 

ET.SE  SET  £1*9  to  Indicate  negative  resolution 
advisories  are  sufficient; 

ELSE; 

E1SEIF  (both  aircraft  are  aaneuvered)  <vlth  vertical  advisories) 

THEB  If  (the  vertical  separation  achieved  by  aodeling  negatives  vertical 
negative  resolution  advisory  threshold) 

THEB  SET  flag  indicating  negative  res  adv  are  sufficient; 

EI££; 

OTHERWISE  PERFOBH  one_AC_naneuvering_negative_vertical_resolution_advisory_test ; 

IF  (negative  resolution  advisories  are  sufficient) 

THEB  PERFOBH  oosttlve_to_aegati ve_resolution_advisory_conversion; 

ELSE; 

EBP  negative_resolution_advisory_deteraination; 

-  RESOLOTIOB  ADVISORIES  EVALD ATIOH  ROOTIBE  HIGH-LEVEL  LOGIC  - 


13-P144 


PBOCBSS  negat lY8_re«olution_*aTi«orT_a«t«r«ln»tlons 


12  (  (ACTD1.T0BW  22  SSTBB9 LET)  flj  (ACIOI.TOBB  22  SSTBR9B9T)  fil 

(ACID2.TOBB  22  *  STBS  GL  FT)  21  (SCIP2.T0BB  |2  *  STBB9B9T)  ) 

THEW  HPTHS  -  SSSAPT. HPTBHSQ; 

ELSE  ROTHS  «  BESADV. SDTHSQ; 

Pf BPOBB  Yertical_aiT*rg«nc*_logloj 

i£  (BIDS.  HORI2  22  STBOB) 

1222  12  (  (HHP2  (TBAPS. ISDSX1 ,71103.  150812)  21  8DTBB)  HP 
(HHD2  (2, 2)  21  9DTHR)  ) 

2221  12  (TBAPS.CSDB0_CBD80  22  STBOB) 

1222  IF  ( (BSD2  (TRIPS.  XSPBX1 ,2)  21  BDTRN)  AID 

(RSD2  (2 ,  TBAPS.  XBDSX2)  21  SDTRS)  ) 

1111  TBADS.  IBQATITB  -  *TR01( 

mi: 

2122  TBADS. BiaiTXTB  -  HBOB: 

ELSE; 

BL5SIP  (TR ADS. CHDED_C SPED  22  STBOB)  <*lTh  Tartical  aSTlaorl«a> 

THEE  IP  (THDA  (SLE73)  22  ASSP««2) 

1221  TBAOS.  BBQATX  TE  -  STBOB; 

2122: 

QTBEBBISB  PBBEOBa  ona_AC_«anauTarln<j_BagatlT*-»«rticai_raaoloBion-aaTi*ory_t*3* ; 
12  (TRAPS.  RBGATITE  22  STBOB) 

THEM  PBBfOBa  po«ltiT«_to_n*g«tlT«_r*iolotloB_adTl«oty_coBT*t*loi>; 

ELSE: 

EBP  negati*a_r«solutlon_a4Ttaory_4«tataloation; 


RSSOLOTIOB  APTISOBXBS  BT ALOATXOM  BOOTXBI  LOl-LITEL  LOOIC 


13-B145 


PROCESS  non_node_C_resolution_tan_and_proxinity_con pari  sons; 

<The  doalno  object  Kc  does  not  base  aode  C  data.  Only  the  horizontal  range 
and  tan  are  checked  for  violating  thresholds  to  deteraine  if  a  donino 
conflict  is  predicted. > 

IF  ((current  range  ij  inuediate  range  threshold)  21 

(zero  LX  horizontal  tan  jj;  horizontal  tau  threshold) ) 

THEM  SET  donino  resolution  advisory  flag; 

ELSE; 

ESP  non_aode_C_resolution_tau_and_proxisity_coa pari sons; 


I ESOIOTIOE  1DVIS0RIES  ETKLOhTIOH  ROOTIHB  HIGH-T.EVEl  10GIC  - 


13-P146 


PI0CB33  non_iod«_C_r •*olation_t»a_«nd _proxi«ity_co» pari tons 


It  ((DSM082  U  DICB02)  fl 1  (  (0  U  DTI)  HB  (DTB  U  DTCBDH)  ) ) 
TIM  DCIDUG  ■  STB08; 

mi: 

BID  non_iod*_C_ra»olation_tan_and_proxlalt7_co«pari»on*; 


■i&ta  » * 


PROCESS  one_lC_Baneuvering_negative_vertical_resolution_advisory_te8t ; 

<Detersine  if  a  negative  vertical  resolution  advisory  is  acceptable  for 
resolution  whan  only  ona  AC  is  saneuvered.  If  the  positive  sense  of 
the  maneuver  is  away  froa  tha  nnaaneuvered  AC,  the  unianeuvered  AC  doas 
not  have  a  dangerous  vartical  velocity  and  the  projected  separation  for 
the  positive  sense  of  the  advisory  is  greater  than  tha  vertical 
positlve/negatlve  advisory  threshold,  then  the  negative  sense  of  tha 
vertical  advisory  is  acceptable. > 

IP  (resolution  advisory  is  CURB  ARP 

aanenvered  AC  is  lover  than  nnaaneuvered  AC) 

THER;  <"don*t  descend"  von*t  do> 

ELSEIP  (resolution  advisory  is  PBSCERP  ARP 

aanenvered  AC  is  higher  than  nnsanenvered  AC) 

THER; 

E1SEIP  (nnaaneuvered  AC  is  converging  at  a  high  rate) 

THER;  <negative  dangerous> 

ELSEIP  (the  vertical  aiss  distance  for  aanenvered  AC  aodeled  as  responding 
to  the  positive  vertical  resolution  advisory  LT 
negative  vertical  resolution  advisory  separation  threshold) 

THER; 

OTHERWISE  SET  flag  in  RAPS  indicating  negative  resolution  advisories  sufficient; 

ERP  one_lC_saneuvering_negative_vertical_resolution_advisory_test; 


RESOISTIOR  APTISOIIES  BTALUATIOR  ROOTIRE  HIGH-LEVEL  LOGIC 


13-P1S8 


Process  one_IC_aanea*ering_negatiye_*erSical_resolatioo_ad»isory_test: 

<Por  this  process  only,  ACID1  is  the  naneaeering  AC  and 
ACID2  is  the  non-aaoeurering  AC> 

1*  ( (TRAPS.  7  ^  *«.)  HD  (ACIP1.Z  ACI02.Z)) 

XUl:  <"don't  descend"  won*t  do> 

ZLSSir  {(TRAPS.  T  SSL  *DBS)  Alfi  (ACI01.Z  21  ACZ02.Z}) 

XflSJ; 

EtSBtF  (ACt 02.  ZO  gT  ZOTB) 

HU;  <negati»e  dangerous) 

BtSBIP  (THDA  (TRIOS.  IHDBX3)  ASBP*»2) 

zasit 

OTHBRWISE  THAOS. HBGATItE  »  STSOB; 

BHD  one_AC_aaneueering_negatiTe_»ertical_resoiution_ad»isory_test ; 


SRSOIOTIO*  IOTISORI ES  BTALIIITIOH  HOOTIRt  lO«-tBTBL  tOOIC 


1 3-P1S9 


PROCESS  other_sources_re3olution_advisory_deteriination : 

<tf  the  sabject  1C  is  aaneuvered  in  the  current  conflict  and  la  involved 
in  aore  than  one  conflict  pair,  then  check  if  the  1C  is  receiving 
resolution  advisories  froa  another  1T1BS  site  or  BC1S.  Save  the  effective 
horizontal  and  vertical  resolution  advisories  (if  any)  froa  the  other 
sources. > 

CLEAR  teaporary  values  of  resolution  advisories  froa  other  sources; 

122£! 

Get  nert  1C  of  subject  pair; 

EIITIP  (done  both  1C) ; 

II  (  (this  ic  is  receiving  resolution  advisories  froa  aore  than  one 
itihs  source  or  froa  BC1S)  IMP 
(this  ic  is  aaneuvered  in  the  current  conflict)) 

1313  IS 02: 

Get  the  next  pair  record  for  this  conflict  table; 

EH  TIP  (no  aore  pair  records)  ; 

IP  (the  resolution  advisories  in  this  pair  record  are  froa 
BCls  OR  froa  a  non-connected  itihs  site) 

TBBB  save  the  resolution  advisories  froa  this  source; 

gist; 

BRDLOOP 

USIS2P; 

BBO  other_sources_resolution_advisory_deteraination; 


BBSOLOTIOi  ADVISORIES  EVALOATIOB  ROOTIBB  BIOB-LBVSL  LOGIC 


13-P150 


P80CESS  other_sonrces_resolution_adTlsory_det eraination : 

0SHHIII1  *  «!HJLL8*S: 

OSHHAH2  *  SH01LBES; 

OSTMAM1  »  JM0IIRSS: 

OSVHAH2  =  SSntLRES; 


122T. 

Get  next  AC  of  subject  pair; 

EXIT?  (done  both  AC)  : 

IP  ((ACI9.CTB.HC0H  £ T  1)  4ND  (RSPHD  E£  STBOE)  ) 

TffBM  tOOP: 

Get  next  pair  record  for  this  conflict  table; 

EXITIP  (no  aore  pair  records)  ; 

IP  ((TPHEC.ATSID  SBCAS)  Ql 

(TPREC.1TSID  E£  non-connected  site)) 

THEM  IP  (AC10.CTE  SSI  TPBBC.ac1.PAC) 

THEM  OSHHAM  *  BPPHR A (OSHHAN, TPBEC. ac. PHH AM) ; 
OSTHAM  *  EPPPH  A  (OSVN  AM  rTPREC.  ac.  PVM  AH)  ; 

Hsj; 

EQL2gP; 

ELSE; 

EMP100P: 

JM2  other_soorces_resolation_adTisory_deter«iaation; 


RSSOUJTtOM  ADVISORIES  EVAIOATIOH  ROO^IHE  LOM-tBVEl  tOGIC 


13-P151 


PROCESS  pair_racord_check_f or_existing_potential_doaino_conflict_list ; 

CCheck  thru  other  pair  records  that  the  subject  1C  is  in 
to  determine  if  a  list  of  potential  doaino  conflict  1C 
has  been  detersined  for  this  1C  on  this  current  cycle. > 


LOOP: 

Set  next  pair  record  aasociited  with  this  conflict  table; 

ETITIP  (no  eore  pair  records  05  potential  doaino  conflict  list  already  found)  : 

If  (this  pair  record  not  the  subject  pair  record) 

THEH  IF  (the  subject  1C  is  in  this  pair  record  IMP  a  list  of  potential 
doaino  conflict  1C  exists  in  the  pair  record) 

THEH  If  (the  resolution  adeisories  for  the  current  conflict 
are  a  subset  of  those  used  for  the  potential 
doaino  conflict  list  created  for  the  other 
conflict) 

PEBPOBH  potential_doaino_conf lict_list_copy : 

S1SI; 


ELSE: 


ELSE: 


smogp: 


EBP  pair_record_check_for_existing_potential_doaino_conflict_list ; 


BSSOLOTIOH  1 DVT 501 IBS  EV1L01TI0H  BOOTI HE  HIGH-LEVEL  LOGIC 


13-P152 


AO-A104  148  MITRE  CORP  MCLEAN  VA  METREK  Olv 

AUTOMATIC  TRAFF-IC  ADVISORY  AND  RESOLUTION  SERVICF  (  jl  t  arc;  i  a,  rno 
UNCLASS.F.EO  MTR-al1«120-2LEN7''  *  °  ^  L 


PROCESS  pair _record_check_for_existing_potential_dosino_confllct_ list; 

<Chec*  thro  other  pair  records  that  the  subject  XC  is  in 
to  deteraine  if  a  list  of  potential  doaino  conflict  XC 
has  been  deter lined  for  this  XC  on  this  entrant  cycle. > 


loop: 

Set  nest  pair  record  associated  with  this  conflict  table; 

SEITIf  (no  sore  pair  records  21  potential  doaino  conflict  list  already  found) ; 
IE  (TPRBC  SJ  PR  EC) 

THEE  IE  ((  (TPRBC. acl.  PIC.  1CID  Efl  XCID)  21 

(TPREC.ac2.PXC.XCI0  J2  XCID) )  X8P 

(pointer  to  list  of  potential  doaino  conflict  XC 

for  subject  XC  in  this  PR  is  not  null)) 

THEH  IE  (PREC.  XCID. CHOP!  is  a  subset  of  TPRBC.  ac.  CSDF1) 

THEM  PERPOBB  potnetial_doalno_conf llct_list_copy ; 
ELSE; 

Eiss: 

ELSE; 

1121222: 

BED  pair_record_chech_for_e*isting_potential_doaino_conflict_list ; 


RESOLtJTIOB  XDTISORIES  STXLOXTIOE  ROOTIBE  LOW-tRPBL  tOOIC 


13-P153 


PBOCBSS  positive_to_negative_rasolution_advinory_conversion; 

<The  'negative  suffices'  flag  is  sat  for  a  resolution  advisory  sat.  Convert 
the  positive  resolution  advisories  to  negative  resolution  advisories  in 
this  BIDS.  Only  single  disension  BIDS  are  checked  for  negative. > 

Convert  horizontal  or  vertical  resolution  advisories  to  their  negatives; 

SUP  posit ive_to_negative_ reso Inti on_advlsory_conver sion; 


-  IBSOtOTZOR  ID? ISOBTBS  BTktOITIOB  lOOTIBB  BI8H-1BTB1.  LOGIC  - 


13-P15* 


PROCESS  po«lti»«_to_negati*e_r«solutloB_ad*iaory_eoB»«taioii: 

II  (TRIOS,  BORIS  JjJ  STBOB) 

THER  U  (TRIOS.  HI  12  STl.) 

THER  TRIOS. HI  -SOTS: 

ELSEIP  (TR1DS.H1  32  STR) 

TBEH  TSIDS.H1  *  SOTL; 

OTHERWISE; 

II  (TRIOS.  R2  12  STL) 

THEE  T9 IDS. 92  »  SOTR: 

ELSEIP  (TRIOS.  H2  12  STR) 

"HER  (TRIOS. H2  *  SOTL ; 

simms; 

ELSE  II  (TRIOS.  Pi  12  *«,) 

THER  TRIOS.  PI  -  SOOES: 

ELSEIP  (TRIOS. PI  12  *°*S) 

THER  TRIOS.  PI  *  SOCl: 

stbchisi; 

II  (TRIOS.  P2  32  ,cl> 

THER  TRIOS. P2  ■  SOOES; 

ELSEIP  (TRIOS.  P2  32  *DBS> 

THER  TRIOS. P2  *  SOCL; 

sxmim; 

;gp  poaittT«_to_BagatlTa_raaoIatioD_adTiaor7_coB»araion; 


RBSOLOTIOR  IDPISOBIES  EPILOITIOR  ROOTIRE  LOf-LEPBL  LOOIC 


13-P155 


P HOC ESS  potential_doaino_conflict_list_copy ; 

<It  has  baan  deteraiaed  that  tha  saaa  list  of  potaatial  doalao  conflict  hC  say 
ba  nsad  foe  this  subject  he  ia  tha  entrant  conflict  pair  as  tat  aaad  for  tha 
subject  hC  la  anothar  conflict  pair  procaasad  this  scan.  This  roatine  nakas  a 
copy  of  a  potaatial  doniao  conflict  list,  clearing  tha  valnas  of  aacoontar  araa 
typa,  aultipllcity  and  tha  rasolatioa  advisory  conflict  status  variables 
in  tha  copiad  list.> 


LOOP; 

Sat  nazt  potantial  doniao  conflict  pointar  fron  prarioas  pair  racord; 
EIITir  (no  aora  potantial  doniao  conflict  entries)  ; 

J*  (he  in  potantial  doniao  conflict  list  antry  HE 
other  sabjact  he  of  carraat  pair) 

THEE  PEBPOBH  potential_donino_conflict_list_entry_addition; 

Copy  state  vector  pointer  fron  existing  PDC  List  entry  to  nes 
Potaatial  Donino  Conflict  List  antry; 

CLEhl  aacoontar  araa  typa  and  aaltiplicity; 

ELSE; 

EM122I: 

EBP  potential_doBino_confliet_Hst_copy: 


-  EBSOLPTIOI  1DVIS0BIES  EVllOhTIOB  BOOTIES  HIGH-LEVEL  LOGIC 


13-P156 


PROCESS  potent lal_4oaino_conflict_llst_copy: 


100°: 

Get  next  potential  doaino  conflict  pointer  fron  previous  pair  record 
BlITIf  (no  nore  potential  donlno  conflict  entries)  ; 

(T?DC_tl5T.lRTRic.  P1C.1C1D  flj  other  »C  of  current  subject  pair) 
THE!  perform  poteotlal_doaino_conf lict_list_entry_addltlon j 
PDCJ.IST.IETR1C  -  TP  DC_LI  ST .  I  IT  R  1C ; 

pdc.list.eut  -  suiit: 
poc_iist.boit  ■  0: 

ass; 

j)i  Blast : 

ESP  potential_doeino_conf llct_list_copy ; 


-  RSSOIOTIOI  1DTI30RXSS  ETILOITXOI  ROBTIIB  tOI-ISFBl  tooxc  - 


PBOCESS  potential_doaino_conflict_list_creation; 

<This  process  deteraines  a  list  of  potential  dosino  conflict  AC  which  are 
within  the  Dosino  Coarse  Screen  search  Halts  of  the  subject  AC. > 

IF  (this  subject  1C  is  in  any  other  conflict  pairs) 

T8BB  PBBFOBB  pair_reeord_check_for_existing_potential_doBino_confHct_list: 

else: 


IF  (list  of  potential  doaino  conflict  1C  anst  be  deterained) 

THBB  PBBFOBB  doaino_coarse_screen ; 

B1SC:  <llst  of  potential  doaino  conflict  1C  obtained 

.froa  another  pair  record> 

EBP  potential_doaino_conflict_list_creation: 


-  BBSOLOTIOB  ADTISOBIES  BT1L01TIOB  BOBTIBB  HIGH-tEfSl  LOGIC 


13-Pi o8 


PEOCESS  potontial_aoalno_conflict_list_croation 


II  (ICID.CTE. BCOF  21  1) 

THEE  PE8POEH  pair_racord_cliock_f or_axisting_potontial_doaino_con  flict_list : 

IU2: 

H  (PttEC.ac.  IETF  12  ESOLL) 

THEM  IMI2M  doaino_coar8a_acraan; 

ELSE:  <list  of  potential  doaino  conflict  1C  obtained 

froa  anothar  pair  racord> 

SUP  potential_doaino_conf lict_list_craation ; 


EBSOLOTIOE  1DTISOIXBS  EULOITIOB  FODTIRE  tOE-LETEl  L08IC 
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.  v  rs 


PROCESS  potential_donino_conflict_list_entry_aadition; 


<»dd  an  entry  to  the  PotantiaX  Doaino  Conflict  List.> 


Link  in  a  na«  potential  doaino  conflict  list  entry  to  the  current  Potential 
Doaino  Conflict  List; 


BBP  potential_doaino_conf lict_list_entry_addition; 


RESOLtJTIOi  HOTISOHIBS  BTMG4TI0B  HOOTIBB  B1GB-LBTBL  LOGIC 


13-P160 


I 


PBOCBSS  potaBtial_donlno_conflict_list_antry_addltlon: 

Link  in  a  naw  potential  doaino  conflict  list  entry  to  the  currant  Potaatial 
Doaino  Conflict  tist; 

BMP  potential_doaino_conf lict_liat_antry_addition; 


BBSOIOTIOB  »D»IS0»1BS  BThlOITIOB  BO0TIBI  10B-LBTBL  LOGIC 

13-P161 


PROCESS  potential_resolution_advisory_status_variable_detereination ; 

<Thls  process  sets  the  potential  resolntion  advisory  statns  variables, 
which  indicate  for  which  resolntion  advisories  the  doaino  coarse 
screen  search  anst  account. > 

potential  resolntion  advisory  donino  status  variables; 

LOOP: 

Set  next  resolntion  advisory  pair  fron  the  BIDS; 

Ell  TIP  (no  potential  resolntion  advisory  sets  reaain) ; 

((this  potential  resolntion  advisory  sets'  high-order  features  value  is 
tied  for  aaxiina  value)  DUD 
(all  absolute  features  are  set)) 

THEE  SET  appropriate  potential  resolution  advisory  doaino  status 
variables; 

USE; 

EHDLOOP : 

END  potential_resolution_advisory_status_variable_deteraination; 


BESOLOTTO*  ADTISOBIES  ET hLOITIOE  BOOTIES  HIGH-LEVEL  LOGIC 


PROCESS  potential_resolution_advisory_status_variable_detemination; 

SET  potential  BX  4oai.no  status  variables  to  SROPRX; 

LOOP; 

5 it  next  Ri  pair  froa  the  BIDS; 

EIITIf  (no  potential  BX  sets  reiain)  ; 

If  ((this  potential  BX  sets'  high-order  features  value  is 

tied  for  laxinun  value)  IBP  (all  absolute  features  are  set)) 
THE!  SET  appropriate  potential  BX  donino  status  variable  to  SDOHBP; 
<&££; 

ERPLOOP: 

ESP  potentlal_resolution_advisory_status_variable_detenination; 


BESOIOTIOW  XDTISORIBS  BTALPXTIOB  BOOTIHE  LOR-LEVEL  LOGIC 


13-P163 


PBOCESS  relative_features_evaluat ion; 


<whese  features  are  called  relative,  because  their  function  is  to  order  the  set 
of  potential  resolution  advisories  relative  to  each  other.  It  is  not  necessary 
for  any  of  these  features  to  be  set  for  the  potential  resolution  advisory  that 
is  ultiaately  selected  to  resolve  the  conflict. > 

<absolute  features  are  first> 

PBBFOBB  feature_PSBP_GB_SBP1 ; 

I£  (HUB  not  called  fron  Conflict  Basolutlon  Data  Task) 

THSH  PBBrOBIl  feature_reinforce_ras_ad v_fr os_non_connected_site_or_BC»S ; 
ELSE: 

PBBFOBB  feature_terrain_or_obstacle_alert; 

<Dosino  features  are  here.) 

PSBPOBH  feature_aircraft_f ar_fros_radar; 

PBBFOBB  feature_negati ve_resol ution_ad visor ies_.su f fice; 

PBBFOBB  feat ure_negat i7e_resolut ion_advisories_do_not_reverse_aaneuver ; 

PBBFOBB  fea ture_fast_anianeuvered_slo*_ianeuvered; 

PBBFOBB  f eat ure_unaaneuvered_with_large_vertical_rate; 

PBBFOBB  f eat ure_no_level_off_tiae_for_ verticals; 

PBBFOBB  f eat ure_non_respon se_to_ posit ive_resoluti on_ad visor ies_detected ; 

PBBFOBB  feature_a ircraft_on_f inal_approach ; 

PBBFOBB  feature_in it  la l_r e so lution_advisory_se lection ; 

PBBFOBB  f eature_PSEP_GE_SEP2 ; 

PBBFOBB  feature_cospatible_vlth_turn; 

PBBFOBB  feature_big_vertical_niss_distance; 

PBBFOBB  feature_big_horlzontal_aiss_dlstance; 

PBBFOBB  sase_weight_calculations;  <give  big_TBD  and  big_HHD  the  sase  weight) 

IF  (BIBB  not  called  froa  Conflict  Besolution  Data  Task) 

TBBB  PBBFOBB  feature_reinf orces_prior_resolut ion_advisorles; 

Bis?; 

PBBFOBB  feature_speed_check; 

PBBFOBB  feature_reinforces_turn; 

<tie-breaking  featu-e  is  last) 

BMP  relative_features_evaluation; 

-  BESOLOTIOB  ADVTSOBIBS  FT ALDhTIOH  BOOTIBE  HIGH-LEVEL  LOGIC  - — - 


13-P16* 


PROCESS  relative.featores.evaluatioo; 

<These  features  are  called  relative,  becaaae  their  function  is  to  order  the  set 
of  potential  ms  relative  to  each  other.  It  is  not  necessary  for  any  of  these 
features  to  be  set  for  the  potential  R»  that  is  selected  for  resolution. > 

<absolate  features  are  first> 

FBBPOBH  feature_PSEP_GE_SEP1; 

II  [BBBCAP  13  SPBOE) 

'rHB»  PBBPOBH  feature_relnforce_rea_adv_fron_non_connected_site_or_BCAS; 

mi: 

EIEiaia  feature_terrain.  ,or_obst  a  cle_a lert : 

<Doaino  features  are  here.> 

PEBPOBB  feature_aircraft_far_froa_radar; 

PEBPOHB  featare_negative_resolution_advlsorles_suf fice; 

PEBPOBB  feature_negative_resolution_advisories_do_not_reverse_Baneuver: 

PEBPOBB  feature_fast_unaaneuvered_slo*_>naneuvered; 

PEBPOBB  feature_unaaneuvered_i»ith_large_vertlcnl_rate; 

PEBPOBB  feature_no_level_off_tine_fot_verticals; 

PEBPORB  feature_non_response_to_positive_resolution_ad visor ies_detected; 

PEBPOBB  feature_aircraft_on_final_appreach; 

PBBfOBH  feature_initlal_resolution_advisory_selection; 

PBBPOBH  feature_pSEP_GB_SBP2; 

PEBPORB  feature_cospatible_wlth_turn; 

PEBPQBB  feature_blg_vertical_«iss_distance; 

PEBFORB  feature_big_horizontal_«iss_dist ance; 

PEBPOBB  sase_weight_calculations: 

II  (BRBCtP  Ifl  JTBGE) 

THBB  PBBPOBH  featare_reiuf orces_prior_resolut ion_advisories; 

ELSE: 

PBBPQBB  feature_speed_chec)t; 

PEBPOBB  feature_reinforces_turn; 

<tie-breaking  feature  is  last> 

Ufi  relative_features_evaluation; 

-  BESOttJTIOB  ADVISOBI ES  BPALOATIOB  BOOTIES  LOW-tBTBl  LOGIC  - 


13-P165 


PBOCBSS  rasolotioB_advisory_coapatlblllty_»lth_a*lsting_cooflicts; 

<If  bo  CBBolatioB  advisory  sats  bay*  all  abaolata  faatoras  iat  aftar 
avaloatlng  tha  tvo-ic  dafinltlon  of  tha  faatoras,  avaloata  tba  soltl-bC 
dafialtloo  of  tha  aaaaavarad.oBaanaavarad  conflict  faatora.> 


LOOP: 

Oat  Bast  potaatlal  rasolotion  advisory  sats; 

MI  tip  (bo  Bora  potaatlal  rasolatioa  advisor  las  sats) ; 

II  (all  absolota  faatoras  otbar  thao  aaaaovarad_o&aaBaavarad  ara  sat) 
TBfB  PBBPOIH  faataro_Banoavsrad_onaanaovorad_conflict_naltl_IC_ 

dafialtloo 

BLSy: 

XI  (all  absolota  faatoras  sat) 

theb -lncrasant  cooatar  of  BIOS  with  all  absolota  faatoraa-sat; 
ELSE: 

2W: 

312  rasolatioD_advlsory_cospatibillty_«lth_axlstlng_coBfllcts; 


-  HESOtOTIOI  l DTI SOJI IS  BTbtObTIOB  BOOTIES  BIOB-LETBl  LOOIC  - — 


1 3“ P 1 66 


PROCESS  resolution_ad*lsory_cospatibHity_*itii_existing_confHcts; 

1221; 

Set  next  potential  RA  sets; 

BUT  If  (no  sore  potential  RAS  sets)  ; 

H  ((TRADS.fBATBITS  (1)  12  JTROB)  JJUJ  (TR  ADS.  rBATBITS  (2)  12  JTROB)) 

AMD  (TRADS.  PBATBITS  (3)  12  *BUSB) ) 

THEW  PERROBH  featnre_saneaTerea_unianeu»erea_confHct_iulti._AC.. 

definition; 

3151; 

I*  ( (TRADS.  f  EAT8TTS  (1 )  12  STROE)  HO  (TRADS .  f  E&TBITS  (2)  12  JTROB) 

HD  (TR&DS.  FE1TBITS  (3)  12  JTROB)) 

TREE  SPRAABS  *  RPBAA3S  ♦  1; 

EtSE; 

PHDtOOP; 

EHD  resolution_adTisory_conpatibillty_«ith_<existing_confHots; 


RESOLOTIOR  ADTXSORIBS  BTAIOATIO*  ROOTXRB  lOR-tBJEL  IOSIC  - 
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PROCESS  saae_valgbt_calcalations; 

<Tha  effect  of  this  procaaa  ia  to  giro  'large  horizontal  alas  dlatanca'  and 
' larga  vertical  alas  dlatanca'  tha  sana  might. > 


LOOP; 


Cat  tha  nast  EADS; 

BIITIP  (no  aora  EADS)  5 

U  (larga  vertical  aiaa  dlatanca  faatora  aat) 

THyi  If  (larga  horizontal  aiaa  dlatanca  faatara  not  aat) 

THEE  SET  larga  horizontal  niaa  dlatanca  faatara; 

Add  thla  faatara' a  valght  to  tha  BIDS  total  value; 

ELSE; 

ELSE  IF  (large  horizontal  aiaa  dlatanca  faatara  la  sat) 

THEE  SET  large  vertical  alas  distance  faatara; 

Add  thla  faatara 'a  valght  to  this  BADS  total  valoa: 


1221221: 


ELSE; 


FED  saae_veight_calculations; 


RESOLOTXOE  ADVISORIES  EVALD ASX OE  BOOTIES  HIGH-LEVEL  LOGIC 
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PROCESS  saae_«eight_calcolations 


loop; 

Get  the  next  RIDS; 

EXITIP  (no  nore  PADS)  ; 

IP  (TRADS.  PBATBITS  (20)  JEfl  STBOE) 

THEE  l?  (TRADS.  PBATBITS  (2 1)  ■  SPALSRj 

THBR  TRADS.  PBATBITS  (2t)  »  JTROB; 

TRADS. T ALOE  -  TRADS.  PALOS  ♦  BIGRRGT; 

ELSE: 

ELSE  U  (TRADS. PBATBITS  (21)  Jfl  STROB) 

THEE  TRADS. PB*TBITS(20J  -  STROB; 

TRADS. PALOE  -  TRADS. PALOE  ♦  BIGPRGT: 

ZLS1-' 


ESP  saie_«elght_calcalatlons; 


RESOLOTIOR  ADPISORIES  EPALO ATIOR  ROOTIRB  LOW-LEPBL  LOGIC 
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»* 


!  PROCESS  tie_brealcer_features_evaluatlon ; 

; 

<This  process  is  perforsed  whenever  two  or  sore  potential  resolution  advisory 
sets  are  found  to  be  equal  in  value  after  the  relative  features  have  been 
evaluated.  This  process  coapares  predicted  separation  values  to  select  a 
single  resolution  advisory  set  as  the  best.> 

IT  (count  of  aaxinua-value  resolution  advisories  £2  1) 

THRU  IT  (negative  suffices  for  saxiani- value  resolution  advisories) 

TqgB  PEBTORH  feature_biggest_separatlon_for_negatives; 

ELSE  PS Bros B  featore_biggest_separation_for_positives: 

ELSE;  <  no  tie  > 

EBP  tie_brealcer_features_evaluation: 


- - - —  agSOHJTIO*  ADVISORIES  EVALOATIOll  ROOTIRg  HIGH-LEVEL  LOGIC 


13-pno 


PHOCBSS  * ie_br«w k«r_feat  uras_*ral  nation  j 


JP  (BtJflPB k  22  1) 

THBB  IP  (81DSPTB.  IEG1TITB  12  ITBUB) 

TUBE  PBRPOSS  faatnre_blggnat_anparation_for_n«gati»«ns 
BLSB  PBBF08H  f«atara_bigg««t_«*paration_for_po*ttl»a»t 

BlSBi  <  no  tin  > 

BMP  tie_broalt«r_featar*a_.*Taluationj 

I 

r 


i 


>**  *'*■*’ 


PB0CES5'  tvo_lC_horizontal_aauauvarad..unnauauvarad_conflict.>aatarBlnutlou: 

<If  a  aanauvarad  1C  la  tha  sabject  pair  la  anaanauvarad  la  a not  ha r  pair 
that  Is  being  resolved  using  a  horizontal  rasolutlon  advisory,  than 
this  BIDS  aay  not  ba  uaad  to  reaolva  this  conflict. > 

LOOP: 

Sat  next  pair  racord  aasodatad  with  this  conflict  tabla; 

BIITIP  (no  aora  pair  racorda)  ; 

IP  (snbjact  ic  In  thia  pair  racord  itD  this  is  not  tha  sabject  pair  racord) 
THE»  IP  (snbjact  ic  has  no  horizontal  rasolutlon  advisory  and  othar 
1C  has  a  horizontal  resolution  advisory) 
tHBB  CLE1B  aanauvarad_ anaanauvarad  conflict  faatura; 

B1SE; 

BLSB: 

IHDLOOP: 


IBP  t*o_lC_horlzontal_Banauvarad_unaanauvarad^confllct_dataraination; 


I 


■  BSOltmOl  1DTISOBIBS  BT1101TI0*  BOOTHE  HIGH-LEVEL  LOGIC  - 
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PBOCBSS  t vo_kC_horizoatal_aanaaTarod_nnaanaaTarad_confllct_dataralnatlon; 

IOOP; 

Gat  Mxt  pale  racord  assodatad  vitfe  tkla  conflict  tabla: 
muz  (no  aora  pair  racords)  ; 

( (kCID  Jfl  TPSSC.acl.PkC.aClD)  SI  (SCID  ££  TPSSC.  ac2.  PkC.  kCIP) 

IIP  (TPtlC  11  paten 
mi  12  (TPttc.ptc.au t  is  stoats) 

All  TlkOS.  PtkTtXTS  (!)  *  IPkUt; 

out 

ELSE: 

ESDLOQP; 

ESP  two_kC_horixoi>'tal_BananTarad_onBanaaparad_coBfllct_da'taralnatlon; 


R ESOLPTIOB  kDTZSOSISS  ITktOkTZOR  ROPTZtt  10»-tBTBl  LOGIC 


13-P1T3 


U&SU3  tso_lC_resolut ion _logic_vertical_resolution_advisorles_ select ion: 

<Tbis  Is  the  'eight  second  rale*  described  in  the  text.  This  logic 
selects  opposite  sense  vertical  resolution  advisories  for  each  AC. > 

IT  (mBt  called  froa  Conflict  Resolution  Data  Task) 

<a  pair  record  any  not  exist  if  called  fron  Conflict  Besolntion  Data  Task> 
mi  project  altitude  of  each  AC  ahead  eight  (8)  seconds; 

If  (projected  altitude  of  first  AC  ££  projected  altitude  of  second  AC) 
mi  vertical  resolution  advisory  for  first  1C  is  ciiab; 

Vertical  resolution  advisory  for  second  AC  is  Descend; 

EIS8  vertical  resolution  advisory  for  second  AC  is  Ciiab; 

Vertical  resolqtion  advisory  for  fir3t  AC  is  Descend; 

EL 58  IT  (a  vertical  resolution  advisory  is  in  the  pair  record) 

THBI  save  the  vertical  resolution  advisories  in  the  pair  record 
as  the  selected  vertical  resolution  advisories; 

££  (either  AC  does  not  have  a  vert  res  adv) 

THU  SET  vert  res  adv  tor  that  AC  to  vert  res  adv 
opposite  to  that  of  other  AC; 

mi; 

mi  project  altitude  of  each  AC  ahead  eight  seconds; 

JI  (altitude  of  first  AC  fij 

projected  altitude  of  second  AC) 

THBI  vertical  resolution  advisory  for  first  AC  is 
ciiab; 

Vertical  resolution  advisory  for  second  AC  is 
descend; 

ou  vertical  resolution  advisory  for  first  AC  is 
descend; 

Vertical  resolution  advisory  for  second  AC  is 
ciiab; 

CTP  tao,_AC_reaolution_logic_vertical_resolutlon_advisories_selection; 


- - -  IBSOLOTZOB  AOVISORIIS  BVA101TI0I  fOOTIHB  HIGH-LEVEL  LOGIC 
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PROCESS  t «o_ic_reso lot ion_logic_ver* lea l_resolution_advisories_se lection: 

JP  (HBRC1P  12  SPALSE) 

THER  ZSSEC1  »  ACID1.Z  ♦  ACI D1 . ZD  *  TYROLB: 

Z8SEC2  »  ACID2.Z  ♦  ACID2.ZD  •  TYROLB; 

If  (Z8SEC1  £5  Z8SEC2) 

T8EH  YE8TR 11  ■  SCL; 

YSBTRA2  -  SOBS; 

ELSE  YEBTR12  «  SCI; 

YERTRA1  -  S DBS ; 

ELSE  If  ( (PR  EC.  ad . PYHAR  E£  SHOLLRES)  Of  (PREC.  acl.PYHIH  E£  RR03BS)  Of 

(PREC. ac2. PYHAR  E£  SROLLRES)  Of  (PREC. ac2. PYHAR  Efl  IRORES)) 
THES  YERTRA1  =  PR  EC. acl . PYH1R; 

YERTR12  »  PREC.ac2. PYHAR; 

If  (VBRTRA1  ffl  SHORES) 

THER  YEBTRA1  *  opposite  vertical  R 1  to  VSBTRA2; 

ELSE  If  (YEBTR12  f2  SROBES) 

THER  YSRTBA2  “  opposite  vertical  HI  to 
TER  THAI ; 

ELSE; 

ELSE  Z8SEC1  «  1CID1.Z  ♦  ACID1.ZD  *  TYROLE; 

Z8SEC2  »  1CID2.Z  ♦  1CID2.ZD  *  TYROLE; 

If  (Z8SEC1  Sf  Z8SEC2) 

THER  YBRTR11  =•  SCI; 

YERTR12  ■  SDES; 

ELSE  YEBTR11  »  SDES; 

YERTR12  -  SCI; 


ERp  t wo_lC_r esolat ion_lo5ic_ver tical_resoloti on_a d visor ies_se lection; 


RESOL OTIOR  1DYISORIE3  ETALOITIOR  ROOTIBE  LOf-LEYEI,  LOGIC 
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PBOCESS  tvo_ic_vertical_saneuvered_unBaneuvered_confHct_deteraiuation; 

<lf  a  aaneuvered  1C  In  the  subject  pair  is  unaaneuvered  in  another  pair 
that  is  being  resolved  using  a  vertical  resolution  advisor?,  then 
this  BIOS  aa?  not  be  used  to  resolve  this  conflict. > 


LOOP: 


Set  next  pair  record  associated  vith  this  conflict  table: 

Ell TIP  (no  sore  pair  records) : 

IP  (subject  1C  in  this  pair  record  IMP  this  is  not  the  subject  pair  record) 
THEN  IF  (subject  1C  has  no  vertical  resolution  advisory  and  other  1C 
has  a  vertical  resolution  advisory) 

THEE  CLE1B  aaneuvered_unsaneuvared  conflict  feature; 

nil: 

ELSE: 


1121221; 


BED  t vo_lC_vertical_aanauvered_unaaneavered_conflict_deterainatiau; 


-  tttsomzon  idpisoeies  stilditio*  booties  bigh-lbtbl  logic 


13-P176 


PROCESS  t wo_lc_Tertlcal_aaBeuTered_aneanenTered^confllet_deterelnation; 


LOOP: 

Set  next  pair  record  asaociated  tilth  this  conflict  table; 

BIITIP  (no  aore  pair  records) ; 

IP  ( (ACID  2$  TPHSC.acl.PhC.lCIO)  21  (1CI0  TPHEC.ac2. PIC.  1C10) 
HD  (TPHEC  JSi  P82C)) 

THBH  U  (TPSBC.THH  Ifl  SVOHES) 

THB»  TH10S. PB1TBITS ( 3)  »  frilSB; 

Btss; 

ELSE; 

BBDIOOP; 


BMP  two_ic_»ertical_ianeu»ered_vinaaneapered_conflict_detereination; 


5SSOX.OTIOH  IDS ISOIIBS  BfltOlTJOH  SOUTH B  lOH-tBTBL  tOOIC 


13-pni 


PROCESS  vertlcal_divergence_logic: 

Compute  true  horizontal  tau: 

IP  (1C  are  converging  vertically) 

THEM: 

PL SIIP  (relative  altitude  difference  ^ 

negative  vertical  resolution  advisory  threshold) 

THEM  i 

EISEIP  (1C  are  diverging  horizontally) 

THEH : 

CTHSRHI58  determine  the  look-ahead  time  as  the  minimum  of  true  tau,  and  a 
parameter; 

Compute  relative  altitude  separation  at  the  look-ahead  time: 
i?  (relative  altitude  separation  21 

negative  vertical  resolution  advisory  threshold) 

THEH  SET  values  in  VSD1  array  for  1C  maneuvering  vertically  to 
relative  altitude  separation  at  look-ahead  time; 

ELSE: 


END  vertical_divergence_loglc; 


RBSOLOTIOi  10VIS0BIES  BV1LU1TI0H  BOOTIES  HIGH-LEVEL  LOGIC 


13-pns 


PtOCgSs'  ▼•rtical_aiT«rg*nc*_logic; 

PIT  (TH,  T21,  T22,  TTHO)  i 

TBTHO  *  BLEBTBY.  8BBGB2  /  BLEBTBY.  DOT; 

U  (BtBBTBY.TY  21  0) 

mi! 

BISBIB  (BLEBTBY.  ILT  U  BSYD1T) 

an: 

BISBir  (TPTHO  il  0) 

isii; 

OTHEBWISB  TH  -  HI  I  (TBTHO,  BSYDTT)  : 

T21  -  ICID1.Z  ♦  (BCID1.2D  *  TH)  J 
T22  *  HCID2.2  ♦  (ICID2.ZD  *  TH)  ; 
TTHO  «  BBS  (TZ2  -  T21)  ; 

12  (TTHO  21  1SEP) 

THBH  YHDM2)  -  TYHD**2; 

YHDI  (3)  *  TYHD**2; 

yHP  ▼•r*icai_ai»«rg»nc«_logic: 


SESOLOTIOB  BDYI30BIBS  EYBLOBTIOB  800TIBE  LOB-LEYEL  LOGIC 


PROCESS  X_llst_backvard_donino_search; 

<Search  backwards  (decreasing  X  Talues)  on  the  I-list  an  til  the  lover  doeino 
search  Halt  is  reached  or  there  are  no  sore  kC.  Do  not  include  state  vectors 
that  are  signposts  or  kC  that  are  currently  in  conflict  with  the  subject  kC. 
also,  don't  include  1C  in  a  final  approach  zone  if  the  subject  kC  is  also 
in  a  final  approach  zone. > 


LOOP: 

Set  next  kC  in  direction  of  decreasing  X  on  X-list; 

EXIT!?  (no  sore  kC  X  position  of  next  kC  J,J  X  lower  Halt)  ; 

TP  ((next  kC  not  in  a  conflict  pair  with  the  subject  1C)  kBD 
(next  state  vector  is  not  a  signpost)  IBP 
(both  1C  are  not  in  a  final  approach  zone)) 

THEE  IP  (next  1C  T  position  within  T  search  linits) 

THEM  PEBPOBE  donino_coarse_screen_altitude_conf lict^test; 
ELSE: 

ELSE; 

EBP  X_list_backward_doaino_search;' 


RESOLUTION  1DTISOBIES  ET1LD1TI0N  BOOT! BE  HIGH-LEVEL  LOGIC 
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P80CBSS'  X_list_backeard_donino_search; 

Ml: 

Gat  next  AC  in  direction  of  decreasing  X  on  X-list: 

FXI**IT  (no  aore  AC  21  *  position  of  next  AC  L£  X  ioeer  Unit)  ; 

IF  ((next  AC  not  in  a  conflict  pair  «ith  the  subject  AC)  AMD 
(HXTAC.  SPIOPG  82  1PALSB)  VJO 
(both  AC  are  not  in  a  final  approach  zone)) 

THEH  IZ  (((HI  HXTAC.  I)  HJJ  (HXTAC.  X  U  TO)) 

THEH  PBHFOFH  donino_coarse_screen_altitnde_conf lict_test 

list: 

ail: 

1121221 

BHO  X_list_bach«ard_dosino_search: 


-  HESOlOTIOf  AOTISOHIBS  TTAIOATIOH  SOOTIHE  tOt-lBTBt  LOGIC 

13-P1B1 

_  ■“  .♦  »  '*•-***-«  I  1  '  r~l  •=  .."-a  .-.s. 


EBOCBSS  I_list_4oeino_search; 

<This  procedure  performs  the  search  of  the  I-llst  around  the 
subject  1C  within  the  doeiao  coarse  screen  search  lieits. > 

PBBfOBB  X_list_f orward_doeino_search; 

ggBBOBH  X_llst_backward_dosino_search; 

EBP  X_iist_doeino_search; 


BESOLOTIOB  XDXISOBIBS  ET|LO»TIO»  BOOTH!  HiaH-tEtn  J.QSIC 


13-P182 


PROCESS  l_lis*_doalno_saarch: 


PERPORH  X_Iist_f  or«ard_dciiino_search: 


PEP POPS  I_list_baclt»ard_doaino_search; 


END  l_list_doaino_searcta: 


RESOLUTION  ADVISORI ES  EVALUATION  ROUTINE  LOS-LEVEL  LOGIC 

13-P183 


PROCESS  X_1 i st_doaino_searc h_li mi ts_c simulation s; 

^alcula'-e  the  T-list  search  limits  by  adding  the  X-lis*-  domino  buffer  area 
to  the  subject  AC  doaino  area.> 


Add  maximum  horizontal  range  to  upoer  TRY  values  of  subject 


AC  domino  area 


Subtract  aaxiaum  horizontal  range  fro*  lover  X  S  Y  values  of  sublect  AC 
doaino  area: 


Add  maximum  vertical  range  to  upper  “!  value  of  subjec*  AC  domino  area; 


Subtract  maximum  vertical  range  from  lover  ?,  value  of  subject  AC  domino  area 


ESP  X_list_doaino_search_limits_calculations; 


RESOLOTIOR  ADVISORIES  EVAlOA'tlOR  RO0TIRB  HIGH-LEVEL  LOGIC 


13-P18« 


PBOCESS  X_list_4o«ino_search_li«ita_calcnla*.lons; 

xo  =  xtwx  ♦  anxx; 
to  =  Trim  ♦  BfUX; 
to  »  zhxx  ♦  znx: 

XL  =■  XHI*  -  RflXX; 

il  -  TBia  -  Rflii ; 

zt  *  zsia  -  zsx: 

EHO  x_list_doaino_search_liaits_calcalations; 


HESOLOTIOa  ADVISORIES  BVALOATIOB  SOOTIRE  LOf -LEVEL  LOGIC 


13-PX85 


PROCESS  X_list_forward_doaino_search; 

<Search  forward  (increasing  X  values)  on  the  X-list  until  the  upper  doaino 
search  liait  is  reached  or  there  are  no  aore  1C.  Do  not  Include  state  vectors 
that  are  signposts  or  AC  that  are  currently  in  conflict  with  the  snbject  AC. 
Also,  don't  include  AC  in  a  final  approach  zone  if  the  subject  AC  is  also 
in  a  final  approach  zone.> 

LOOP; 

Set  next  AC  in  direction  of  increasing  X  on  X-list; 

SXITIP  (no  sore  AC  (JJ  X  position  of  next  AC  21  ooper  X  liait)  : 

I?  (  AC  not  in  a  conflict  pair  with  the  subject  AC)  A  3D  (next 
(next  state  vector  is  not  a  signpost)  AHD 
(both  AC  are  not  in  a  final  approach  zone)) 

THEN  IP  (next  AC  T  position  within  T  search  liaits) 

THEM  PERf ORH  doaino_coarse_screen_altitnde_conf lict_test: 
USE; 

EL?E; 

ENDLOOP*. 

END  X_list_f orvard_doaino_search; 


RESOLUTION  ADVISORIES  EVALUATION  ROUTINE  HIGH-LEVEL  LOGIC 


13-P186 


PBOCESS  X_list_fori»ard_doelno_3enrch; 


LOOP: 

Set  next  »c  la  direction  of  increasing  X  on  X-li3t; 

BIITI?  (no  acre  KC  QS  EIT1C.X  GT  X0)  : 

IP  ((next  XC  not  in  a  conflict  pair  »ith  the  subject  kC)  Ail P 
(BXTXC.  SPIDEG  52  SBXLSE)  All P 
(both  kC  are  not  in  a  final  approach  zone)) 

THEM  I£  ((T L  IE  JIMC.  !)  i£D  (SXT1C.  T  15  TO)) 

THEM  PBBPOBB  4onino_coarse_screen_altitude_conf lict_test : 
ELSE: 

ILS5; 

saotoop: 

SUP  X_list_forward_donino_search; 


HESOLOTIOS  XOTISOHIES  BTXLOXTIOB  BOOTIES  LO*-LETBL  LOGIC 


13-P187 


’  -v  -.1*1,., 


PROCESS  X_list_ob ject_AC_doaino_buf fer_area_calculations; 

<Calculate  the  iai  distance  that  an  AC  on  the  X-lis*  can 
travel  during  the  doaino  prolection  interval.  This  distance 
is  based  on  the  aax  speed  of  an  AC  on  the  X-list,  an  assumed 
vertical  velocity  and  the  aaxiaue  detection  threshold  values.  > 

Calculate  the  naxiaua  horizontal  rangeas:  aaxinun  X-list  velocity  • 

(aodeling  delay  period  ♦  4  *  scan  tine  naxiaua  detec*  threshold)  ♦ 
nax  icaediate  range  separation  threshold; 

Calculate  the  naxiaua  vertical  range  as;  naxiaua  vertical  velocity  * 

(aodeling  delay  period  ♦  4  *  scan  tiae  ♦  naxiaua  detection  threshold) 

BMP  X_list_ob ject_AC_donino_buf fer_area_calculations; 


RESOUTTIOR  ADVISORIES  EVILOATIOI  RO0TIEE  HIGH-LEVEL  LOGIC 
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PROCESS  l_list_ob ject_AC_doeino_baffer_area_calcnlations; 

{Calculate  the  aax  distance  that  an  AC  on  the  x-list  can 
travel  daring  the  doelno  projection  Interval.  This  distance 
Is  based  on  the  aax  speed  of  an  AC  on  the  X-list,  an  assneed 
vertical  velocity  and  the  saxlnaa  detection  threshold  values. > 

BHAX  «  X VEL  *  (DELAT  ♦  DOBSCAIS  •  STSTEB.  SCAVT  ♦  TLD)  ♦  PDVBL.  SCOiTH  (3) 

ZBX  »  CSCBEBN.  ZEAST  *  (DELAT  ♦  DOBSCABS  *  STSTEB.SC1BT  t  TLD)  5 

EBP  X_list_object_AC_dosino_bnf fer_area_calculatlons; 


BBSOLOTTO*  AOTISOBIB3  ETALOATIOB  ROOT  I  BE  LOW-LEV  SI  LOGIC 


BOOTIBE  COB POT RTIOH_OF_TOBH_COB STIR TS 

IB  (Horitontal  velocity  of  aircraft,  tiae  interval) 

OPT  (Turn  constants)  : 

<  This  routine  cospates  the  constants  used  to  model  a  turn.  > 

Coapate  turn  rate  in  radians/sec,  assuaing  a  bank  angle  of  B1RK&; 

compute  turn  constants  froa  tarn  rate  and  tiae  interval: 

EBP  COHP<mTIOR_OF_TOBH_COHSTlhRTS; 


RESOIOTIOR  10TIS0HIES  EVALOATIOH  HOOTIBE  SIGB-LETEt  LOGIC 


13-P190 


BOPTIBg  COaPOT*TIOB_OF_TOSS_COBSTft8TS 
12  (TSQ,  TIBT) 

OflT  <52225  TOBCOS.ac) 

FLT  »; 

«  «  G  *  TftB(BftSKft)  /  SQHT(TSQ)  : 

sb  ■  sm  <b  •  Tim  : 

Cft  *  COS(«  •  TIBT)  : 
ft  =  (1  -  eft)  /«: 

3  =  Sft  /  «: 

gap  co3PPTftTioa_op_TOH!r_cossT»!rTS: 


i 


8  gSOlPTIOB  ftDTISOBIgS  g  VftLO  ftTIOB  BOPTIBg  LOB-LE73L  LOGIC 


13-P191 


bootibe  con tinoe_ straight 

IN  (Projection  tiee) 

moa^  tX,T  coaponents  of  position  and  Telocity) ; 

<  This  routine  projects  an  aircraft  straight  ahead  horizontally.  > 

Coapute  ne*  X,T  positional  coordinates  for  the  specified 
Telocity  and  projection  tiae  intersal; 

EBP  CONTIS(JE_STH  A IGHT ; 


B  E SOLUTION  ADVISORIES  EVALUATION  BOOTIBE  HIGH-LEVEL  LOGIC 


U-P192 


BOOTIES  COSTI S0E_STF1IGHT 
IS.  (TIST) 

I  BOOT  (GBOOP  GEOS.hor)  : 

GEOS.  I  =  GEOS. X  ♦  GEOS. ID  *  TIST; 
GEOB.T  =  GEOH.T  ♦  GEOS.  TD  *  TIST; 

ESP  COITISOE_STB1IGHT: 


FESOLOTIOS  IDVISOBIES  ETMOUTIOS  HOOTISE  tOW-lETBL ' LOGIC 


13-P103 


ROUTINE  C0NVE5GENCE_90SIZ0NTAL 

IB  (Horizontal  positions  and  velocities  of  two  aircraft) 

OPT  (Horizontal  relative  positions  and  velocities, 

indication  of  horizontal  convergence  or  divergence) ; 

<  This  routine  detersines  horizontal  convergence.  > 

Compute  horizontal  position  of  aircraft  2  relative  to  aircraft  1; 

Compute  horizontal  velocity  of  aircraft  2  relative  to  aircraft  1; 

Compute  horizontal  DOT:  <  range  *  range  rate  > 

END  CC:iVEHG?SCE_90RIZ0NTAL; 


RESOLUTION  ADVISORIES  EVALUATION  ROUTINE  HIGH-LEVEL  LOGIC 


13-P194 


BOPTIEE  COBTBBGBBCB-HOBIEOSTILL 

15  (GBOPP  GBOS.horl,  GBOPP  GBOH.hor2) 
OPT  (GBOPP  SODTBL.relati*e_geo«etry)  ; 

PI  «=  GEOfl.  hor2.  X  -  GBOB.borl.l; 

BT  «  GEOP.  hor  2.  T  -  GEOB.horl.r; 

TBX  ■  GEOB.hOt2.ID  “  G80B.hOCl.XD! 
TBI  «  GBOfl. hor7. TO  -  GBOH. hor 1 . TO; 
TB2  »  TBX“  2  ♦  tBT*«2: 

DOT  *  TBX  *  BX  ♦  BBT  •  ST; 

FBD  C0«BE8GESCE_HOBI?O!ITXL; 


BBSOtOtXOB  4DTIS0BIES  ETblOUTIOB  HOOTXBE  LOf-LEBEL  LOGIC 


13-P195 


BOOTIES  COSVBRGEHCB_3D 

IB  (Positions  and  velocities  of  two  aircraft) 

OPT  (Relative  positions  and  velocities  (rsrtical  weighted)  , 
indication  of  convergence  or  divergence)  ; 

<  This  routine  determines  3-D  convergence.  Vertical  is  weighted  by  WEIGHT:  1.  > 

Conpute  position  of  aircraft  2  relative  to  aircraft  1; 

compute  velocity  of  aircraft  2  relative  to  aircraft  1; 

Conpute  3-D  DOT;  <  slant  range  •  rate-of-change  of  slant  range  > 

BHD  C0B?EBGBHCB_3D; 


-  HESOLOTIOI  ADVISORIES  SVAIOhTIOR  SOOTIHB  SIGH-tSVEL  100IC 
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BOOTHS  C08TBHGEHCB_3D 

U  IGBOOP  GBOB.horl,  GBOOP  GEOH. Tori,  GBOOP  OBOH.bOr2,  GBOOP  GEOH.  TOt  2) 
OPT  IGBOOP  BODTBl.rolatiTo_goo«e*:r7) : 

BX  -  GEOH.  hoc2.  X  -  GEOH.borl.I; 

BT  «  GEOH.hor2.T  -  GBOH.horl.T; 

RZ  *  (GEOS.  ror2.  Z  -  GB08.  Torl.Z)  •  HEIGHT; 

TPX  •  GBOB.bor2.XD  -  GBOB.borl.XD; 

TUT  -  GEOH.  hor  2.  TD  -  GBOB.horl.TD; 

T3Z  »  (GE0H.Tor2.ZD  -  GEO  8.  TOr  1 .  ZD)  *  TV  BIGHT; 

TB2  »  TBX*“2  ♦  T8T**2  ♦  THZ««2; 

D0'r  *  II  '  THX  ♦  HT  •  THT  ♦  HZ  •  THZ : 

BHD  COHTEHGE8CE_3D; 


BESOLOTZOB  XDTISOBIBS  ETALOXTTOR  BOOTIBB  LOH-LETEL  LOGIC 


Hoofing  dohiio_hesohjtioh_tio_hd,phoxihiti_cohp»hiso»s 

£g  (resolution  advisor?  thresholds) 

00?  (resolution  advisory  flag)  ; 

<Oetersines  if  resolution  advisory  flag  is  set  for  the  subject  IC-donino 
object  1C  pair.> 

11  (1C  violating  horisontal  resolution  envelope) 

THES  Indicate  horizontal  prozinlty; 

ElSEir  (1C  will  violate  horizontal  resolution  envolope  soon) 

THEHi 

OTHERWISE  failed  horizontal  tests; 

It  (1C  violating  ^vertical  resolution  envelope  presently) 

THEM  indicate  vertical  prozisity; 

ELSEIf  (1C  will  be  coaltitude  soon) 

xm; 

OTHERWISE  failed  vertical  tests; 

12  (all  tests  passed) 

THEM  SB?  output  flag; 

ELSE : 


122  DOBIHO_HESOLOTIOW_T10_1!IO_PHOXIHITI_COBP1HISOWS; 


I ESC LOTI OW  ADVISORIES  EVIIOITIOS  H00TIS1  HIOH-LBVEl  LOGIC  - 


13-P198 


ROOTIBE  DOflISO_RESOlOTIO«_TA0_ABD_P5OXIHITI_COaPARISOBS 
UJ  ( 5 EROCTOR B  DRA73L) 

OPT  (DCHDELG)  ; 

FLAG  SORES; 

BOSES  «  SEALSE; 

IT  (DRAEGE2  ^T  DRCSD2  *  RAPARS.  BZP2) 

THEE: 

BLSEIF  (DTH  DTCHDH) 

I3iSJ 

OTHERWISE  BORES  =  JTROE; 

I?  (DAtT  LT  DAE  *  RAPARH.BZP) 

THEE: 

EISEIE  ({DT7  GE  0)  MS  (DTE  IE  QTCHD7)) 

"HE.v; 

OTHERWISE  SORES  »  JTROE; 

IE  (SORES  EQ  JEALSE) 

THEE  DCBDEIG  =  JTROE: 

ELSE  DCHDELG  =  JEALSE; 

SEP  DOHIEO_RESOLOTIOB_TAO_ABD_PROXIHITT_COHPARISOES; 


RESOLOTXOS  AD7IS0RISS  E7ALOATIOE  ROOTIBE  LO«-lITEL  LOGIC 


13-P19R 


Iflgmi  0O«l»0.TI0_IBD_»*OXIKTT_TB8BSHOtD_DETBSBIi»TIO» 

IH  (absolute  fain*  of  relative  vertical  velocity,  aacoaotar  area  type, 
conflict  Multiplicity,  pair  equipaent  and  control  status, 
and  convergenee/divergence  rata) 

OPT  (resolution  advisory  dataction  thresholds)  ; 

If  (there  is  a  controlled  1C  in  the  pair) 

XU1  calculate  the  horitontal  controller  alert  tan  threshold; 

Calculate  the  vertical  controller  alert  tan  threshold; 

Set  resolution  advisory  thresholds  based  on  controller  alert  thresholds; 

BLSB  C1LI  DO(IISO_tIHCOS_ORCO S_ISDBX_D1TEIHIB  ATIOS ; 

Set  resolution  advisory  thresholds  based  on  nuaber  of  1C  in  the  conflict; 

BSP  DOHI!rO__TAO_lSD_PHOXIHITT_f HHB SH0LD_DBTBBH1B1TI0B; 


HBSOWTIO*  IDTXSOIIIS  SVAIMTIOB  BODTXRB  HIGH-LEVBL  LOGIC 


13-B200 


ROOTINg  DOSIRO_TAO_AHD_PROJtIHITT_THRESHOLD_DETERflINATTON 
I H  ( V RZ  A , EH A t , SOL? , PR BQ , PRCOHT , DOT ) 

OOT  (GROOP  DRAVBL)  ; 

FIT  (VRZA,  DOT)  ; 

IHT  (EH AT,  HOLT,  PREQ,  PRCOHT)  ; 

l?  (PRCOHT  HE  JHOCONT) 

THEN  TONH  =  PDVBL. THARN  -  ( (PDVBL. RCONTH  *  R)  /  DOT; 

VR7A  =  HI N ( VR7  A,  THRSP ARH. VRZCOH)  ; 

TCOMV  =  PDVBL . TH A RH  -  (PDVBL. ACONTH  /  VRZA); 

SET  GROOP  DRAVEL. thresholds  as  defined  in  Table  13-11; 

ELSE  CALL  DOHI HO_UHCON_ONCOH_IH DEI_D ETER HI RATIOS 
IN  (HOLT) 

OPT  (POIND)  ; 

SET  GROOP  DR AVBL. thresholds  using  Table  13-11; 

BHD  DOHIHO_TAO_AND_PRoriHITT_THRFSHOLD_DETERHINATION; 


RESOLOTI OH  ADVISORIES  EVALOAT ION  ROO-riHE  LOR-LEVEL  LOGIC 


13-P201 


BOOT  I  Ijt  DOBINO_3?ICO!I_OSCOB_IBOEX_DETEBSINATION 
IS  (BOtT) 

OPT  (OOIBD)  ; 


II  (nunber  of  AC  In  this  conflict  cluster  5J  #) 

"‘EBB  SET  index  to  2: 

ELSEir  (neither  or  both  ATABS-equipped) 

THEB  SET  index  to  1; 

QTft£8.»|SE  II  (ratio  of  equipped  AC's  speed  to  unequipped  AC’s  speed 
threshold) 

THEE  SET  index  to  2: 

BtSE  SET  index  to  1; 

END  DONINO_ONCON_tJNCON_IMDEX_DETE8HIN  AT  ION  : 


8ESOLOTION  ADTISORIES  ETALOATIOB  ROOTISB  BIGS-tBTEL  LOGIC 


13-P202 


POPTIBE  OOSISO_OSCOS_OSCOS_I5DEX_DETEHHHATIOS 
IS  (SOL-') 

OPT  (OOISD)  : 

PIT  THAT: 

1ST  (BOLT,  OOISD); 

1ST  SOLTI  AC; 

1ST  TSO; 

IP  (BOLT  3E  HOLTIAC) 

THES  OOISO  »  TSO; 

ELSEXP  (neither  or  both  ATAHS-eqaipped) 

THES  OOISD  ■  1; 

QTH?RSISE  SEAT  =  VSQ(eqaipped_AC)  /  TSQ  (uneqaipped_AC)  ; 
I*  (THAT  IT  PDPAHH.THATTH)  ; 

THES  OOISD  =  TSO ; 

ELSE  OOISD  -  1; 

ESQ  OOBISO_OSCOS_OSCOS_ISOEX_DETEHHISATIOS; 


<nuib«r  of  AC  in  multiple  AC  conflict  (»)  > 
<locnl  constant:  2> 


S SSOLOTIOS  AOTISOSt BS  ETltOATIOS  SOOTISE  LOS-LETEL  L08IC 


BOOTHE  PIH»L_VERTIC»L_HiTB_OBTBRaiB»TIOW 

I!l  (current  vertical  rate  and  horizontal  velocity  for  an  aircraft, 
vertical  resolution  advisory  to  be  aodeled) 

OPT  (Pinal  vertical  rate  to  be  achieved) ; 

<  This  routine  deteraines  the  final  vertical  rate  to  be  aodeled  for 
an  aircraft  for  a  specified  vertical  resolution  advisory.  > 

IP  (resolution  advisory  S3  'cliab') 

THEM  IP  (this  is  a  'fast'  aircraft) 

THSH  ainiaue  vertical  rate  *  ZDOPP; 

ELSE  ainiaue  vertical  rate  *  ZDOPS; 

Haxiaua  vertical  rate  -  large  positive  value; 

EISEIP  (resolution  advisory  S2  ’descend*) 

THEE  IP  (this  is  a  'fast*  aircraft) 

THEH  aaxiaua  vertical  rate  »  -ZDDWSP; 

ELSE  aaxiaua  vertical  rate  *  -ZDDWES; 

Einiaua  vertical  rate  -  large  negative  value; 

otherwise  IP  (resolution  advisory  contains  'don't  cliab'  or  'Unit  cliab') 

THEE  select  aaxiaua  vertical  rate  froa  ZOHkX  table; 

ELSE  aaxiaua  vertical  rate  ■  large  positive  value; 

IP  (resolution  advisory  contains  'don't  descend'  or  'Unit  descent') 
THEE  select  ainiaua  vertical  rate  froa  ZDBIH  table; 

ELSE  ainiaua  vertical  rate  -  large  negative  value; 

JJ*  (current  vertical  rate  U  ainiaua  vertical  rate) 

THEE  final  vertical  rate  *  ainiaua  vertical  rate; 

ELSEIP  (current  vertical  rate  £X  naxiuun  vertical  rate) 

THEE  final  vertical  rate  »  aaxiaua  vertical  rate; 

OTHERWISE  final  vertical  rate  •  current  vertical  rate: 

ESP  ?IWAl_VESTICkL_RlTEJ>ETERHISmOB ; 

-  BESOLOTIOW  DOTISOBIES  EVILOITIOB  R00T1WE  SIGH- LEVEL  LOGIC  - 
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BOPTIBB  ri8»L_?B8TIC»L_8»TB_DETBBHIH»TI0H 
IS  (ZD.  TSQ.  TEHTB1) 

opt  (zdp)  ; 

flT  (ZDHIH,  ZDHBX)  ; 

IT  (7EHT8 l  82  *CL) 

THEH  I£  (TSQ  SI  TTHSQ) 

THEH  ZDHIH  -  ZDDPP; 

ELSE  Z0HI8  ■  ZDPPS; 

ZDHiX  -  large  positive  value; 

ELSEIf  (VEHTHl  SQ  IDES) 

-HEM  IP  (TSQ  ST  7THSQ) 

THBB  ZDHIX  »  -ZDDiBP; 

ELSE  ZDHIX  -  -ZDDBBS; 

ZDHIH  »  large  negative  value; 

OTHE8BISE  IS  (TEBTH1  contains  'don't  cliab'  or  'li«it  clinb') 

THBB  select  ZDHXX  fron  ZDHXX  table;  <  Table  13-6  > 
ELSE  ZDH1I  «  large  positive  value; 

IS  (TEHTv x  contains  'don't  descend*  or  'liait  descent') 

THBB  select  ZDHIH  froa  ZDHIH  table;  <  Table  13-6  > 
ELS j  ZDHIH  -  large  negative  value; 

IS  (ZD  U  ZDHIH) 

THBB  ZDP  »  ZDHIH; 

EL 5 Elf  (ZD  21  ZDHBX) 

THBB  ZDP  -  ZDHIX: 

0THBB8I3E  ZOf  -  ZD; 

?BD  »IH»L_VB8TICXL_8»T!_DBTB8HIH»TIOH; 


8 ESOLDTIOH  HDVISOHIBS  BTHLPITIOB  80PTIHB  LOB-tSTEL  LOSIC 
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hoptihe  aiss_oiST»«icB_BoaizoiTAi 

(Horizontal  relative  positions  and  velocities  of  t»o  aircraft) 
OPT  (Horizontal  'alas  distance)  ; 


<  This  rontiaa  coipatns  horizontal  aiss  distance,  assusing  straight  flight.  > 


IT  (nagnitude  of  relative  horizontal  velocity  is  very  snail) 

THSH  horizontal  aiss  distance  >  current  range; 

ELSE  coapute  horizontal  aiss  distance  froa  relative  position  and  velocity; 

EilD  HISS_DIST»HCBJ10HIZ0ST»L; 


9!  SO  LOTI  OS  ADVISOHIBS  EVALOATIOII  HOOTIHE  HIGH-LEVEL  LOGIC 
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ROOTIBB  l!ISS_DISTXRCE_HORIBORTXL 

IB  tGPOOP  f10D7BL.relative_geoiet.ry) 

OOT  (HD2)  : 

IP  (772  iT  7RTR2) 

T3BB  "02  =  RX**2  ♦  RT«*2: 

ELSE  3D2  =  (RX  ■  7PI  -  RI  •  7BX)»*2  /  782: 

BMP  3IS5_DISTiRCE_H0RIZ0RTXL ; 


RESOLOTIOH  ADVISORIES  BVALOATTOB  ROTTISB  LOR-LBVBL  LOGIC 
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BOOTHE  HISS_DIST»HCE_3D 

iy  (Relative  positions  and  velocities  of  two  aircraft, 

indication  of  whether  vertical  coaponant  is  to  ba  calculated) 

OPT  (3-D  aiss  distance  (vertical  weighted)  , 

unweighted  vertical  coaponant  of  3-0  aiss  distance) ; 

<  This  routine  coaputes  3-D  aiss  distance,  assuaing  straight  flight.  > 

If  (aagnitude  of  relative  velocity  is  very  saall) 

THEE  3-D  aiss  distance  =  current  slant  range; 

I?  (vertical  coaponant  is  to  be  calculated) 

THEE  vertical  coaponent  »  current  vertical  separation; 

ELSE  Coapute  3-d  aiss  distance  froa  relative  position  and  velocity; 

12  (vertical  coaponent  is  to  be  calculated) 

THEE  Coapute  unweighted  vertical  coaponent  of  3-D  »i3s  distance; 

EE D  E ISS_  3ISTA  SCE_3D ; 


RESOLOTIOR  ADVISORIES  EVALOATIOB  BOOTHE  HIGH-LEVEL  LOGIC  - 
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BOOTHS  HISS_DTSTAHCS_3D 

U  (G8 OOP  HOOT  St.  r«lati»*_g#o«*trT,  TSSTCOHP) 

OPT  (HD2,  7CHD)  ; 

rtT  (A,  B,  C,  TOCA); 

IS  (»R2  IT  7RTH2) 

THBR  HD  2  ■  RI**2  ♦  RT**2  ♦  RZ**2| 

I£  (TBRTCOHP  Sfl  STS  OS) 

THBB  TCHO  -  ABS  (St)  /  TtSIOHT) 

BLSB  7CHD  -  0; 

BLSB  A  =  BT  •  7H2  -  RZ  *  7HT; 

B  *  RZ  *  7RX  -  RX  *  TRZ ; 

C  »  RI  •  TRI  -  Rf  *  TRXj 

HD2  -  (A**2  ♦  B**2  ♦  C**2)  /  712 1 

IP  (TBRTCOHP  Jfl  STB  OB) 

THBR  TOCA  -  -DOT  /  T12? 

TCHO  -  ABS (RZ  ♦  T1Z  •  TOCA)  /  VVIXOHTl 
BLSB  TCHO  ■  0; 

BWP  HISS_DISTAHCB_3D; 


BBSOLOTXOR  AOTISORZBS  ITALOATIOR  BOOTHS  LOW-lSTBl  LOOIC 


SOPTISB  »BG*TITE_VBBTIC»t_HESOI.OTIOB_aDVISORT_«ODEI,I»G 

XU  (Pointer  to  aircraft  state  vector,  vertical  resolution  advisory  to  be  nodeled) 
I  BOOT  (H»PP  table)  : 

<  This  routine  aodels  a  negative  vertical  resolution  advisory  for  one  aircraft, 
and  stores  the  resulting  projections  in  the  S1PP  table.  > 


access  aircraft  state  vector; 

access  conflict  table  entry  via  pointer  in  state  vector; 

Obtain  previous  vertical  Bl  (if  any)  froa  conflict  table  entry; 
initialize  altitude  and  vertical  rate  to  current  values; 

<  Model  the  delay  period.  > 

XF  (aircraft  has  a  previous  vertical  resolution  advisory) 

THEM  <  aircraft  is  in  linear  vertical  flight.  > 

can  VERTICRL_aDVaMCBMBMT;  <  Ose  current  vertical  rate.  > 
StSE  <  aircraft  say  be  in  nonlinear  vertical  flight.  > 

PBRPOBS  vertical_only_nonlinear_aodeling_of_delay ; 

<  Model  the  aaneuver  period.  > 

PEBPOBM  vert  lea l_only_aodeling_of_saneuver_period ; 

BMP  IEGHTiyE_VBKTIClI._BESOUJTIOM_aDTTSOBT_SODEI.ISG; 


RES0L0TI0B  HDVTSOBIES  BVaiDITIOS  ROOTSE  SIGH” LEVEL  LOGIC 
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ROOT  THE  BEGaTIYB_YE8TICaL_BES0tnTI0B_aDYIS0HY_a0DBLIBG 
II  <»CID,  YBST54) 

IHOPT  (HaPP  table) ; 

access  SYECT  ria  aciD; 


1Z  (SYECT.  CTE  £1  S83LL) 

THBB  YRBP  »  SYBCT.C?B->C?SB?BT. YBBBD; 
ELSB  YBap  »  *H08BS: 


Z  =  SYECT. Z; 

ZD  *  SYECT. ID; 

IE  (YBap  BE  IBOBES) 

T5EB  can  YBHTICaL_aDYa«CaEBT 
II  (ZD,  DBLIIT) 

XBODT  (BYGBOB.Ter) ; 

ELSE  PBBEOHB  *ert ica l_only_nonnnear_«oaellng_of_dela j ; 

PEBPOBW  Ter*-ical_only_«odeling_of_ianeoTer_perloa; 

EBP  BBGaTI YB_YEBTICaL_BESOLDTIOB_aDYISOBI_BODBLIHG ; 


-  8  85013*101  EDYIS08IE3  5Y aHJ  1TI0 1  BOOTZVB  10*-IBYEI  LOGIC  - 


PROCESS  vertical_only_nonlinear_aodellng_of_delay 


<  This  process  sodels  ‘.he  vertical  profile  of  aa  aircraft  during  the  delay 
period  ehen  a  previous  vertical  resolution  advisory  is  being  displayed.  > 

PIT  TIRE;  <  local  variable  > 

SiU  BIS1L_TE1TICAL_8ATE_DETERRI RATIOS ;  <  Use  previous  displayed  vertical  RA  > 

TIRE  «  0; 

REPEAT  ORTH  (TIRE  DELAY)  ; 

<  advance  aircraft  by  OELIHT  seconds.  > 

TP  (last  half  of  delay  period) 

THEE  <  respond  to  any  previous  vertical  advisories.  > 

CALL  TERTI C  Al_  A  DV  A  RC  B  BERT ; 

ELSE  <  advance  at  current  vertical  rate.  > 

CALL  TERTIC  AL_ADTARCESERT  ; 

TIRE  »  TIRE  ♦  DELIRT; 

EBDREPBAT; 

ERD  vertical_only_nonlinear_aodellng_of_delay ; 


-  SESOLOTIO*  ADVISORIES  EV ALOATIOR  ROOTIRE  BIOB-LEVSL  LOGIC  - 
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PBOCBSS  Tartic*I_oaly_aonIin«ar_io<l«liiig_of_<lalaT ; 

ELT  (Tint,  ZDB)  ; 

CALL  EISAL_VEBTICAL_8ATE_DETEBBIBATI0B 
U  (ZD,  SVBCT.VSQ,  V8AP) 

OPT  (ZDF)  ; 

TIM  -  0; 

BEPEAT  OWTIt  (TIBB  £5  DELAY) ; 

II  (TIBB  <3E  DELAY/2) 

THEB  (TALL  VEHTICAL_AOVASCBHBBT 
U  (ZDP,  DELIBT) 

I  BO  or  (SVGEOB.var) ; 
ELSE  CALL  VEBTICAL_A DV ABCBBBBT 
U  <Z0,  DBLIWT) 

I BOOT  (BVGEOB. T«r) ; 

TIBB  »  TIBB  ♦  DELIS'"; 

BBPBEPBAT; 

US  »*rtlcal_oalT_noi»lln«ar_aoa«ling_of_ilalay; 


BBSOLOTIOB  ADVI30BIBS  BVALOATIOB  BOOTIBB  LOB— LEVEL  LOGIC 
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PBOCBSS  vertical_only_aodeling_of_aaneaver_period; 

<  This  process  aodels  the  vertical  profile  of  an  aircraft  responding  to  a 
specified  vertical  resolution  advisory  and  stores  the  resalts  in  the  BAPP 
table  for  the  aircraft.  > 

PIT  TI HE ;  <  local  variable  > 

Cttt  PIHAL_VBHTICAL_BATE_DETBBHIHATI0H;  <  Ose  vertical  S A  to  be  aodeled.  > 

TXBE  »  TIHIHT  /  2;  <  Use  tiae  at  Biddle  of  each  interval.  > 

BEPEAT  WHILE  (TIHE  £E  THVBAH) ; 

<  Advance  aircraft  by  TIHIHT  seconds.  > 

CALL  TEBTlcAt_AD»AHCSHEHT:  <  Ose  final  rate  for  aodeled  vertical  BA.  > 

<  Store  data  in  BAPP  table/  if  appropriate.  > 

IP  (it  is  tiae  for  an  entry  in  the  BAPP  table) 

THEB  store  vertical  position  and  velocity  in  BAPP  table  entry 
for  ’negatives’  level: 

TIHE  »  TIHE  ♦  TIHIHT; 

limi: 

EBP  vertical_only_aodeliog_of_nanenver_period ; 


-  BESOLOTIOf  ADTISOIIES  ETA  L  DA  TXOH  HOOTIHB  HI3H-LHVEL  109IC - — 
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PROCESS  vertical_only_»odeling_of _eaneuver_period; 

FLT  (Tin*,  ZDF)  ; 

CULL  FIEAL_7ERTICAL_RATE_DETSRmRATI0R 
IS  (ZD,  S7SCT. 7SQ,  7EHTRA) 

OPT  (ZDF)  ; 

TIRE  =  TIBI NT  /  2;  <  Ose  tiae  at  alddla  of  each  interval.  > 

REPEAT  BHILZ  (TIME  L2  TRVRAH)  ; 

CALL  VER**'ICAL-bAPV ASCEHERT 
iW  (ZDF,  DELIHT) 

IBODT  (RVGEOH.  *er)  ; 

IF  (it  is  tiae  for  an  entry  in  the  RAPP  table) 

THER  store  vertical  position  and  Telocity  in  RAPP  table  entry 
for  'negatives’  level; 

TIRE  =  TIRE  ♦  TIRIRT; 


ZHDPBP’>AT: 

SHO  vertical_only_«odeling_of_saneaver_period; 


RESOLDTIOR  AD7IS0RIES  E7ALOATIOR  ROOTIRE  LOB-LE7EL  LOGIC 
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BOOTIMg  PSBP_9ITRIX_GB»BHAf08 

IS  (State  vectors  for  two  aircraft, 

indication  of  which  aircraft  ara  to  ba  aanaawared, 
diractional  sense  of  vertical  resolution  advisories  if  both 
aircraft  ara  to  be  aaneuvered) 

OPT  (Pointer  to  predicted  separation  aatrices, 

BAPP  table  for  each  aircraft  to  be  aaneuwered) ; 

<  This  routine  generates  the  predicted  separation  satrices  and  RAPP  table 

entries  for  a  conflict  by  sodeling  the  horizontal  and  vertical  flight  paths  of 
the  two  aircraft.  > 

Access  predicted  separation  satrices; 

Access  conflict  tabla  entries  (if  any)  for  both  aircraft 
via  pointers  in  state  vectors; 

Obtain  previous  resolution  advisores  (if  any)  for  both  aircraft 
fros  conflict  table  entries; 

Initialize  positions  and  velocities  to  current  values; 

PBBFORH  sodeling_of_delay_period; 

PERFORM  vertical_level_selection; 

PEBFOBB  horizontal_path_selection; 

PBBrORH  saneuver_tlse_calculation; 

PERFORM  saneuver_iodeling; 

PEBFOBW  vertical_convergence_checks; 

PERFORM  horizontal_convergence_checks; 

PBBTOBH  three_diaensional_convergence_checks; 

TBD  PSEP_1ATBIX_GERS8AT0B; 


RBSOLOTIOR  ADVISORIES  BTAttJATIOR  8O0TI8E  HIGH-LEVEL  LOGIC 
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ROOTIHB  PSBP_HATRIX_GESBRATOR 

IS  (STECT1,  S7BCT2,  RSPSD1,  RSPHD2,  TERTRA1,  7BRT8A2) 

OPT  (HATPTR,  RAPP1,  HAPP2)  ; 

Access  PSHAT  via  SATPTR; 

LOOP;  <  Repeat  for  each  aircraft-  > 

jy  (STBCT.CTB  SB  SSOtL  for  this  aircraft) 

THEB  PH8A  for  this  aircraft  *  STECT.  CTB->CTBSTRT.  HHARD: 

P7RA  for  this  aircraft  «  STECT.  CTB->CTBBTRT.  SHARD; 
ELSE  PHRA  for  thi3  aircraft  *  SHORES; 

PTRA  for  this  aircraft  *  SHORES; 

EIITIT  (both  aircraft  processed)  i 
EHPLOOP : 

initialize  delgeoh  froe  state  rectors; 

PEHFORH  aode liog_of _del ay_per iod ; 

PEEFOR1  rertical_lerel_selection; 

PERFORH  horizontal_path_selection; 

PERFORM  eanearer_tiae_calcnlation; 

PERFORH  eanearer_iiodeling: 

PfRPORB  rertical_conrergence_chechs; 

PERFORH  hotizontal_conrergence_checks; 

PBHPOBH  three_di«ensiOBal_conrerGence_checAs; 

*J2  PSBP_«ATPtT_GBRERATOR; 


PBSOU3TIOH  AOTISORIES  ETAtOATIOH  ROOTIHB  LOS-tETEt  LOGIC 
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PROCESS  aodeiing_of_delay_period; 

<  This  process  aodels  the  flight  paths  of  tiro  aircraft  daring  the  delay  period 
The  aircraft  aay  be  modeled  in  either  linear  or  nonlinear  flight,  depending 
tarn  status  and  any  previous  resolution  advisories  which  »ay  be  in  effect.  > 

IF  (neither  aircraft  has  a  strongly-sensed  tarn  HDD 

neither  aircraft  has  a  previous  vertical  resolution  advisory  ABD 
neither  aircraft  has  a  previous  TR  or  TL  advisory) 

THEN  <  both  aircraft  are  in  linear  flight.  > 

PERFORB  linear_aodeling_of_delay : 

ELSE  <  one  aircraft  aay  be  in  nonlinear  flight.  > 

PERFORB  nonlinear_aodeling_of_delay: 

Initialize  each  eleaent  of  PSEP2  aatrix  to  PSEP2I; 

Initialize  each  eleaent  of  HBD2  aatrix  to  BBD2I; 

Initialize  each  eleaent  of  vbda  aatrix  to  VBDAI: 

Initialize  each  eleaent  of  VflDB  aatrix  to  YBDBI; 

EHD  aodeling_of_delay_oeriod; 


on 


RSSOLOTION  ADVISORIES  EVALUATION  SOOTTBE  HIGH-LEVEL  LOGIC 


PROCESS  aodeling_of_dela7_period; 

IF  <  (SYECT.TOBH  HE  SSTBHGLFT  XWO  SYECT.TORH  J[E  SSTRHGRT  for  both  AC)  AHD 
(PYBA  12  SHORES  OB  PYR  A  £2  SHOLLRBS  for  both  AC)  IJtD 
(PHHA  HE  STB  AHD  PHEA  BE  STL  for  both  AC)) 

THEM  PERFORB  linear_aodeling_of_delay ; 


ELSE  PERFORB  oonlinear_aodeling_of_delay; 


Initialize  each  eleaent  of 
Initialize  each  eleaent  of 
Initialize  each  eleaent  of 
Initialize  each  eleaent  of 


PSEP2  to  PSEP2I; 
HHD2  to  HHD2I: 
YHDA  to  YBDAI; 
YBDB  to  YHDBI; 


EBP  aodeling_of_1elay_period: 
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PROCSSS  vertical_level_seIection; 

<  This  process  deternines  the  vertical  levels  to  be  aodeled  for  two  aircraft 
daring  tha  aaaeuver  period  by  dateraining  tha  vartical  rate  to  be  achieved  by 
each  aircraft  for  each  level.  > 

LOOP:  <  Repeat  for  each  aircraft.  > 

<  Dateraine  final  vartical  rate  for  each  type  of  vertical  aaneaver.  > 

PRRFORH  vertical_rate_deteraination; 

<  Select  the  vertical  levels  according  to  which  aircraft  are 
to  be  aanenvered.  > 

Select  'aaintain  vertical  rata'  for  level  1; 

If  (both  aircraft  are  to  ba  aaneuvered) 

THRU  IF  (sense  of  vartical  advisories  is  'cliab'  for  this  aircraft) 
THRU  Select  'cliab'  for  level  2: 

Select  'don't  descend'  for  lavel  3; 

RLSR  Select  'descend'  for  level  2: 

Select  'don't  cliab'  for  level  3; 

RLSR  <  only  one  aircraft  is  to  be  aanenvered.  > 

IF  (this  aircraft  is  the  one  to  be  aanenvered) 

THRU  Select  'descend'  for  level  2; 

Select  'cliab'  for  level  3; 


RLSR  Select 

'aaintain 

vertical 

rate' 

for 

level  2; 

Select 

' aaintain 

vertical 

rate' 

for 

level  3; 

SXITIf  (both  aircraft  have  been  processed)  ; 
vRPLOOP : 

2SD  vertical_level_selection; 

-  RESOLO^IOS  hDTISORIRS  !V 1L01TI0I  BOOTIRR  HIGH-LRTRL  LOGIC  - 
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PROCESS  Tartlcal_la»al_selactlon: 

LOOP ;  <  Rapaat  for  aach  aircraft.  > 

PEBEOBS  Tartlcal_rata_d«tsr»ination ; 

ZDES(SLETI)  «  OELGEOfl.ZD; 

If  (BSPBD1  M  STROB  HSPID2  52  STROE) 

THEM  15  (RERTR1  52  JCL  for  this  aircraft) 
THEE  ZDf  B  ( JLEY2)  »  PBTE.CLB: 

ZDPS  (f LST3)  ■  BITE.  DOES; 
ELSE  2DPB  (EL EP2)  ■  RITE.  DBS: 
SORB  (SLET3)  *  RITE.  OCL; 

else  If  (RSPRD  52  STROE  for  this  aircraft) 
TBEy  ZDPB  (SLET2)  •  RITE.  DBS; 

7,DFB(UET3)  -  RITE. CL; 

ELSE  ZDPB  (SLET2)  -  DELSBOB.  ZD ; 
ZDPS  (SLEY3)  -  DSLGEUB.ZD; 

EUTir  (botn  aircraft  ha»*  hasn  procaassd)  ; 

mssi; 

EBP  T*rtlcal_l«Tal_sal*ction; 


PESOLOTIOB  IDE I SO RIBS  ETILOITIOH  RODTIBE  LOt-lEYEl  LOGIC 
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PROCESS  horizontal_path_selection ; 

<  This  process  determines  which  horizontal  maneuvers  will  be  aodeled  for  each 
aircraft  daring  the  aaneuwer  period.  > 

LOOP:  <  Repeat  tor  each  aircraft.  > 

The  'continue  straight'  path  will  be  aodeled; 

IP  (this  aircraft  is  to  be  aaneuvered) 

THBH  IP  (this  aircraft  has  a  previous  TL  advisory) 

THEM  only  the  'tarn  left*  path  will  be  aodeled; 

ELSEIP  (this  aircraft  has  a  previous  TR  advisory) 

THEM  only  the  'turn  right'  path  will  be  aodeled; 

OTHEHRISE  both  the  'turn  left'  and  'turn  right'  paths 
will  be  aodeled; 

ELSE  ;  <  no  other  horizontal  paths  will  be  aodeled.  > 

EXITI?  (both  aircraft  have  been  processed) ; 

ERDLOOP: 

ESP  horizontal_path_selection; 
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PROCESS  horizont al_path_selection: 


LOOP;  <  Repeat  for  each  aircraft.  > 

SET  PATR.  MODEL  {SC  SP)  ; 

If  (HSPRD  EjJ  STROE  for  this  aircraft) 

THEM  I?  (PH8A  IQ  STL) 

THBH  SET  PATH.  HODEL  (STLP)  : 

CLEAR  PATH. MODEL (STRP) ; 
EL S El f  (PHRA  Efl  STR) 

THER  SET  PATH.  HODEL  (STRP)  : 

CLEAR  PATH.  HODEL  (STLP)  ; 
OTHERWISE  SET  PATH.  HODEL  (STRP)  ; 

SET  PATH.  HODEL  (STLP)  ; 

ELSE  CLEAR  PATH.  HODEL(STRP)  : 

CLEAR  PATH.  HODEL  (STLP)  ; 


EXI^IE  (bo*h  aircraft  ha»e  been  processed) : 
EHDLOOP; 


HMD  horizontal_path_selection; 
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PROCESS  aaneuver_tiee_calculation: 

<  This  process  determines  the  length  of  tine  to  sodel  each  aircraft  daring  the 
maneuver  period.  > 

Coepate  position  of  aircraft  2  relative  to  aircraft  1  (vertical 
weighted)  after  delay; 

Coepate  velocity  of  aircraft  2  relative  to  aircraft  1  (vertical 
weighted)  after  delay; 

IP  (aagnitude  of  relative  velocity  is  very  seall) 

TEES  <  ase  slow-closing  value.  > 

Maneuver  tiee  =  MTSC/n  umber  of  aircraft  being  maneuvered; 

ELSE  Compute  time  to  3-0  closest  approach  (vertical  weighted) 
after  delay,  using  relative  position  and  velocity: 

Maneuver  time  =>  time  to  closest  approach  ♦  TCADEl; 
apply  a  lower  limit  of  RTLL  to  maneuver  time: 
apply  an  upper  limit  of  MTOL  to  maneuver  time: 

Compute  time  to  tarn  the  slowest  maneuvered  aircraft  through  an  angle  of 
TOPS  A 1  and  apply  as  an  upper  limit  to  maneuver  tine; 

IP  (both  aircraft  are  to  be  maneuvered) 

THEM  compute  time  to  turn  both  aircraft  through  a  combined  angle  of 
TURRA2  and  apply  as  an  upper  limit  to  maneuver  time; 

EBP  maneuver_tiae_calculation; 


RESOLOTIOS  ADVISORIES  EVAL0ATI0H  ROOTIBI  HIGH-LEVEL  LOGIC 


13-P22U 


PROCESS  aanea*«r_tlM_calcalation; 

flj  (TCA,  T2,  S)  ; 

HX  *  DEtGEOH. ac2.  X  -  DEtGEOH.  act.  X; 

ST  *  DEtGEOH. ac2. T  -  DEtGEOH. acl . T; 

P2  »  (DEtGEOH. ac2.Z  -  DEtGEOH.  acl.  Z)  *  TTBIGHT; 

TFT  «  DElGEOH.ac2.XD  -  DEtGEOH. acl.  XDj 
7PT  »  OELGEOH.ac2.TD  -  DELGEOH . acl . TD; 

7RT  »  (DEtGEOH.  ac2. 2D  -  DEtGEOH.  acl.  ZD)  *  TIEIGHT; 

TS2  -  7SI**2  ♦  TST**2  ♦  TRZ**2; 

i?  (7H2  iT  TRTH2) 

THEM  HA RTS  *  HTSC/nuaber  of  aircraft  being  aaneavered ; 

ELSE  TCA  *  -(RX  «  7SI  ♦  FT  *  TFT  ♦  RZ  •  TRZ)  /  TR2: 

SAHTS  *  TCA  ♦  TCADEL: 

HAHTH  *  HAKHAHTH,  HTlt)  ; 

EARTH  =  HIR (EARTH,  HTOL) ; 

XZ  (HSPRD1  5£  ITFGE) 

THER  11  (FSPRD2  52  *TRDE) 

TH?E  T2  »  HIR  (STBCT1.  TSQ,  STECT2.  TSQ)  ; 

ELSE  T2  -  S7ECT1. TSQ; 

ELSE  T2  »  STECT2. TSQ; 

R  »  G  *  TAR { BARRA)  /  SORT (TSQ) ; 

EARTH  *  HIR  (HAHTH,  (T0RRA1  /  W) )  ; 

X5  (RSPRD1  52  *TROE  A£2  RSPHD2  52  STRDE) 

‘"HER  «  »  G  *  ”AR  ( 8ARK  A)  •  (1  /  SQFT  (STECT 1 .  TSQ)  ♦  1  /  SQST  (STEC"2.  TSQ)  ) 
EARTH  *  TIN  (HARTH,  (T0FHA2  /  R) )  ; 

BHD  san«a*er_ti»*_calcalation; 

-  RESOLOTIOH  ADTISORIES  ETALOATIOR  SODTIRE  tOi-LETTt  LOGIC  - 
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PROCESS  aaneuver_aodeling; 

<  This  process  models  two  aircraft  during  the  maneuver  period  by  perforaing  a 
fast-tiae  simulation.  > 

FLT  TIME;  <  local  variable  > 

PERFORM  geometry_initialiiation:  <  Start  with  post-delay  values.  > 

CULL  COMPOTiTIOH_OP_T0RH_COHSTlKTS;  <  for  aircraft  1  > 

CALL  COMPOTATIOH_OF_T0RH_COHSTAHTS;  <  for  aircraft  2  > 

TIME  =  TIMIRT/2;  <  Dse  tiae  at  middle  of  each  interval.  > 

REPEAT  WHILE  (TIME  LE  maneuver  tiae): 

<  Advance  each  aircraft  by  TIHIHT  seconds,  and  store  data  in 
rapp  table,  if  appropriate.  > 

PERFORM  increaental_advanceaent: 

<  Determine  ainiaua  separation  for  each  combination  of  flight  paths.  > 

PERFORM  separation_calculations; 

PERFORM  collection_of_ainianas; 

<  Save  the  'quictt  separation*  matrix  at  the  appropriate  tiae.  > 

TIME  =  TIME  ♦  TIHIHT; 

IF  (QTIHE  has  jnst  been  reached) 

THEM  save  current  separation  values  in  QSEP2  matrix; 


EHD.gSPSAT: 


SHD  aaneuver_«odeling; 


5BSOLOTIOM  ADFISORIES  STALDATIOH  500TIHE  8IGH-LETSL  LOGIC 


13-P226 


PROCESS  aaneaver_ao<lellng; 


US  TIBBS 
BIT  QflAG; 

PERPOBH  geometry_lnltiall2ation; 

CULL  COBPOT1TIOB_OF_TDR S_COB STARTS  JJ1  (SVECT1 .  PSQ,  TIBIBT) 

OPT  (TPRCOB.  acl)  S 

CHL  COBP0TATIOH_OF..TORB_CORSTASTS  U  (SVECT2. TSQ,  TIBIBT) 

OPT  (TPRCOR.  ac2)  ; 


TISE  =  TI3IBT/2: 

CLEAB  QPLAGS 

BEPEA"  BBIIE  (TISE  !£  SARTB)  S 

PER  TOR  B  incremental_alvanceaent; 


PEBPOBH  separatlon_calcnlations; 
PEBPOBa  collect ion_of_aiuiaoms; 

TIBE  =  TISE  ♦  TIBIBT; 

H  (QFLAG  52  SFALSE  ARD  TISE  GE  QTIBE) 
THEB  QSEP2  »  CPBP2  S 
SET  QPUGS 


EBPBSPEAT; 


EBP  ianeuTer_aod«ling: 
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P10CBSS  vertical_convergence_chec)cs 


<  This  process  sodiflss  the  calculated  vertical  slss  distance  for  any  vertical 
level  where  convergence  is  Indicated  at  the  end  of  the  nanenver  period.  > 

LOOP:  <  Repeat  for  each  vertical  level.  > 

Deternine  vertical  convergence  for  this  level; 

l?  (aircraft  are  converging  vertically) 

THEM  »SD A  «  0  for  this  level; 

ELSE  ;  <  no  change  > 

EXITI?  (all  vertical  levels  exaained) ; 

EEDLOOP: 

ESP  vertical_eonvergence_chec)cs: 


-  IBSOimOP  1DT1S08IBS  5T1L01TX0R  800TIHB  BI OB-IBTBL  LOOIC  - — - 
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PROCESS  vartlcal_convarganca_chac*a 


IIT  LEVEL; 

LOOP:  <  Rapaat  for  aach  vartical  laral.  > 

RZ  «  HARGEOH.  »ar2  (LEVEL)  .  Z  -  RABGEOB.  Var)  (LEVEL)  .Z; 

VBZ  -  RABGEOB.  var2  (LEVEL)  .ZD  -  SABGEOR.  varl  (LET  EL)  .ZD; 
DOT  -  RE  •  VR2: 

I*  (DOT  U  0) 

B-BEB  VHDA  (LEVEL)  -  Oi 
ELSE  ;  <  no  changa  > 

EXITIf  (all  vartlcal  lavala  axaainad) ; 

SUISSE: 

EBP  var*ical_convarg#nca_chack«; 
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P10CB3S  horizontal_conyarganca_chacka; 

<  This  procaas  aodifiea  tha  calculated  horizontal  alaa  dlatanca  for  any 

coabination  of  horizontal  flight  patha  ahara  convergence  ia  indicated  at  tha 
and  of  tha  aananaar  pariod.  > 

LOOP:  <  Bapaat  for  aach  horizontal  path  aodalad  for  aircraft  1.  > 

LOOP:  <  lepeat  for  aach  horizontal  path  aodalad  for  aircraft  2.  > 

<  Dataraina  horizontal  convergence  for  thia  coabination  of 
horizontal  flight  patha.  > 

CALL  CONVEBGf BCI_HOHIZ  0BT1L; 

If  (aircraft  ara  converging  at  aanaover  tiaa) 

THBB  17  (horizontal  coabination  is  'straight/straight ') 

THBB  <  oaa  horizontal  aiaa-diatanca  foranla 
to  coapata  HHD2.  > 

CALL  BXSS_DI STABCE_BORIZOKTAL; 

BL3B  HB02  *  0  for  this  horizontal  coabination; 

BLSB  ;  <  no  changa  > 

BlITIf  (all  horizontal  patha  azaainad  for  aircraft  2)  ; 

Uttfifil* 

BIX TIP  (all  horizontal  patha  azaainad  for  aircraft  1) ; 

WDLOOPt 


BID  horlzontal_eonvergeace_checka; 


- - - -  RESOLOTIOR  IDTX30RXB3  BTALOATIOR  ROOTIBB  SIOH-LSm  LOGIC 
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PROCESS  horizonta l_conT«rgence_checks; 


HIT  (RPATH1,  HPATH2)  ; 

LOOP;  <  Pepeat  for  each  horizontal  path  aodeled  for  aircraft  1.  > 

LOOP;  <  Pepeat  for  each  horizontal  path  nodeled  for  aircraft  2.  > 

CALL  C0BYEBGBRCS_H0RI2 OBTAL 

12  (  BA  NGEOB .  horl  (HPATH 1)  ,  BA  BGEOB.  hor  2  (H  PATH 2)  ) 

IBOOT  (flODYBL.  relati»e_geoaetry)  ; 

If  (DOT  12  0) 

THEH  If  (HPATH1  Bfl  1CSP  ABD  HPATH2  E£  ICSP) 

THEM  CALL  SISS_DIS?ABCE_BOBIZOBTAL 

IB  (SODYBL.  telatiTe_geonetry) 

OPT  (HHD2  (HPAT  HI  ,  HPATH2)  )  ; 

ELSE  HBD2 (HPATH1 ,  HPATH2)  «  0; 

ELSE  ;  <  no  change  > 

PXITIP  (all  horizontal  paths  exanined  for  aircraft  2) ; 

2BDLOOP; 

EXI^IP  (all  horizontal  paths  ezanined  for  aircraft  1)  ; 

EBDLOOP; 

EBP  horizontal_con»ergence_checfcs; 
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EIggaa  three^dinensional_convergence_checlcs; 


<  This  procsss  aodifies  ths  calculated  3-D  siss  distance  for  any  conbinatlon 
of  flight  paths  where  3-D  convergence  is  indicated  at  the  end  of  the 

aaneuwer  period.  > 

1221:  <  Sepeat  for  each  horizontal  path  sodeled  for  aircraft  1.  > 

LQQF :  <  lepeat  for  each  horizontal  path  sodeled  for  aircraft  2.  > 

LOOP:  <  lepeat  for  each  vertical  level.  > 

<  Deteraine  3-D  convergence  for  this  conbinatlon  of 
flight  paths.  > 

CALL  C0NTB89E1CE.3D; 

II  (aircraft  are  converging  at  saneuver  tine) 

IEEE  It  (horizontal  conbinatlon  is  • straight/straight M 
1351  <  use  3-D  siss-distance  foraula 
to  conpute  PSEP2.  > 

CALL  SISS_DISTAWCE_3D; 

FHOB  for  this  vertical  level  = 
vertical  component  of  PSEP2 ; 

ELSE  PSEP2  *  0; 

▼  BOB  for  this  vertical  level  =  0; 

.ELSE  ;  <  no  change  > 

EXITIf  (all  vertical  levels  ezanined) ; 

EBDLOOP: 

EXITIF  (all  horizontal  paths  ezanined  for  aircraft  2)  ; 

EE 0100 P : 

tXITIF  (all  horizontal  paths  ezasined  for  aircraft  1)  : 

£Lfil22£: 

£12  three_disenslonal_convergence_checksj 

- -  SESOLOTIOI  ADTISOIIES  ETALOATIOI  I00TIIE  HIGH-LEFEL  LOGIC  - — 
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PROCESS  three_diaensional_convergence_checlt3: 

IHT  (HPHTH1,  HP1TH2,  LEVEL) ; 

LOOP:  <  Repeat  for  each  horizontal  path  aodeled  for  aircraft  1.  > 

LOOP:  <  Repeat  for  each  horizontal  path  aodeled  for  aircraft  2.  > 

T OOP:  <  Repeat  for  each  vertical  level.  > 

ChLL  C0WVBRGBMCE_3D 

II  (HlHGEOH.horl  (HPRTH1)  ,  HIWGEOH.  verl  (LEVEL)  , 

H1HGEOH. hor 2 ( HP  &TH2) ,  NiHGEOH. ver2 (LEVEL) ) 

OPT  (HODVBL.  relati ve_geoaetry) ; 

H  (DOT  ix  0) 

THER  it  (HP4TH1  Efl  SCSP  A]|£  HP1TH2  JjJ  JCSP) 

THEM  CALL  HISS_DIST»MCE_3D 

IS  (HODVBL. relative_geoaetry,STROE) 
OPT  (PSEP2  (HP»TH1,HP»TH2, LEVEL)  , 
VHDB  (LEVEL))  : 

ELSE  PSEP2 (HPHTH1,  HP1TH2,  LEVEL)  *  0; 

VHDB  (LEVEL)  »  0; 

ELSE  :  <  no  change  > 

EIITIP  (all  vertical  levels  exaainad)  ; 

EIITIE  (all  horizontal  paths  ezanined  for  aircraft  2)  ; 

EXITIf  (all  horizontal  paths  eraained  for  aircraft  1)  ; 

EHDLOQP: 

EMO  three_diaen3ional_convergence_chechs; 


RESOLPTIOW  ADVISORIES  EVAIPATIOH  RODTIWR  LOW-LEVEL  LOGIC 


13-P233 


PROCESS  addition_to_RAPP_table; 

<  ■''his  process  stores  projected  positions  and  velocities  in  the  RAPP  table  for 
each  aircraft.  > 

LOOP:  <  Repeat  for  each  vertical  level.  > 

Store  vertical  position  and  velocity  for  this  level  in  RAPP  table  entry: 

EXIT IP  (all  vertical  levels  selected) ; 

ESOLOOP: 

LOOP :  <  Repeat  for  each  horizontal  path  sodeled  for  this  aircraft.  > 

Store  horizontal  position  and  velocity  for  this  path  in  RAPP  table  entry; 

EXIT!?  (all  horizontal  paths  selected  for  this  aircraft)  ; 

EHOLOOP: 

ES3  additi on_to_HAPP_table; 
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PROCESS  addit ion_to_R»PP_table; 

tOOP;  <  Repeat  for  each  vertical  level.  > 

Store  vertical  position  and  velocity  for  this  level  in  81PP  table  entry; 

EXITIP  (all  vertical  levels  selected) ; 

EHDIOOP : 

tOOP;  <  Repeat  for  each  horizontal  path  aodeled  for  this  aircraft.  > 

store  horizontal  position  and  velocity  for  this  path  in  RUPP  table  entry; 

SXITIf  (all  horizontal  paths  selected  for  this  aircraft)  ; 

SBDLOOP: 

END  addit ion_ro_PAPP_table; 
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PROCESS  collaction_of_einiauas; 

<  This  process  is  perforaed  at  aach  tiaa  atap  daring  tha  saneuver  pariod  to 
save  tha  aiaiaaa  saparatiob  values.  > 

LOOP:  <  Rapaat  for  aach  vortical  level.  > 

I?  (currant  vortical  separation  for  this  laval  U  previous  ainlaoa) 
THE!  save  currant  separation  aa  no*  alnlana  In  TBOh; 

EIITIf  (all  vertical  levels  processed) ; 

EEPLOOP: 

LOOP:  <  Repeat  for  each  horizontal  path  aodaled  for  aircraft  1.  > 

LOOP:  <  Repeat  for  aach  horizontal  path  sodalad  for  aircraft  2.  > 

IX  (currant  range  for  this  horizontal  cosbinatlon  LX 
pravlons  ainiaun) 

THEE  save  current  range  as  ne*  alniaaa  in  HDD 2; 

LOOP:  <  Repeat  for  aach  vertical  level.  > 

IE  (currant  slant  range  for  this  cosbinatlon  of 
flight  paths  LX  previous  slnisua) 

THEB  Save  current  slant  range  as  nev  sinlaus  in 
3-0  PSEP2  array; 

IE  (horizontal  cosbinatlon  is  • straight/straight') 
tree  save  currant  vertical  separation 
in  TRDB  for  this  level; 

EIITTP  (all  vertical  levels  processed) ; 

818100?; 

SI  I  TIT  (all  horizontal  paths  processed  for  aircraft  2)  ; 

amt; 

EIITI?  (all  horizontal  paths  processed  for  aircraft  i) ; 

SJBIQgf: 

m  collect ion_of_alni suss; 

-  RESOLOTIOI  ADVISORIES  ETRLOhTIOR  ROOTIHE  BIOH-LEVEl  LOGIC  - 
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PBOCSSS  colloction_o f_ainiauaa; 

HIT  (HPDTR1,  HP1TH2,  LEVEL); 

LOOP:  <  Bopoat  for  oach  vortical  lovol.  > 

If  (COPY  (LEVEL)  U  VSDi  (LET EL)  ) 

THEE  VRDh  (LEVEL)  -  COST  (LEVEL); 
miH  (all  vortical  lovolo  nrocaaaod) ; 
ERDLQQP: 


tOQP :  <  Bopoat  for  oach  horizontal  path  aodalod  for  aircraft  1.  > 

(.OOP:  <  Ropoat  for  oach  horizontal  path  aodalod  for  aircraft  2.  > 

If  (C0RH2  (RPBTfll ,  BP1TH2)  If  RBD2 (RFiTBI  ,  HP1TH2)  ) 

XBEE  HHD2  (HP4TH1,  HP1TR2)  -  C0BH2  (BPXTR1 ,  BP1TH2)  ; 

LOOP:  <  Bopoat  for  oach  vortical  lovol.  > 

If  <CURP2(HP1TH1,  BPITB2,  LEVEL)  If 
PSEP2 (RPiTHI ,  RP1TH2,  LEVEL)) 

IBM  PSEP2  (BPITB1 ,  BPXTS2,  LEVEL)  « 

CUBP2  (BP1TH1 ,  HPITS2,  LEVEL); 

If  (HPITB1  fQ  SCSP  US  BP1TB2  ffl  3CSP) 

THE!  V  BOB  (LEVEL)  ■  COST  (LEVEL)  ; 

EXITIf  (all  vortical  lovola  procosaod)  ; 

MSSSfiS: 

SXITIP  (all  horizontal  patha  procoasod  for  aircraft  2)  ; 

MSSSSf; 


BXIT1P  (all  horizontal  patha  procoaaod  for  aircraft  1)  ; 

MSSS22S  i 


EBP  colloctlon_of_ainiaaaa; 
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PROCESS  geoaetry_initialixatlon; 

<  This  process  initializes  tha  position  and  velocity  variables  for  each  aircraft 
prior  to  ths  aodeling  of  tha  aaaeaver  period.  > 

LOOP;  <  Repeat  for  each  aircraft.  > 

LOOP;  <  Repeat  for  each  horizontal  path  sodelei  for  this  aircraft.  > 
Initial  horizontal  position  and  velocity  for  this  path  *  projected 
horizontal  position  and  velocity  at  end  of  delay  period; 
mm  <•«<*  horizontal  path  has  been  selected) ; 

EEOtOOP; 


LOOP;  <  Repeat  for  each  vertical  level.  > 

Initial  altitude  and  vertical  rate  for  this  level  »  projected 
altitude  and  vertical  rate  at  end  of  delay  period; 

BXITIF  (each' vertical  level  has  been  selected); 

5SEL22I5 

EXITIf  (both  aircraft  have  been  processed)  ; 

SBPLOOP; 

EBP  geonetry_initiallzation; 
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PROCESS  geoaetr y_init ialization; 


1ST  (HPATH,  LEVEL) 


LOOP:  <  Repeat  for  each  aircraft.  > 


LOOP:  <  Repeat  for  each  horizontal  path  aodeled  for  this  aircraft.  > 


RARGEOfl.  hor  (HPATH)  =  OELGEOH.hor; 

EIITIE  (each  horizontal  path  has  been  selected) : 
ERPLOOP; 


LOOP:  <  Repeat  for  each  vertical  lerel.  > 

HARGEOR.  ter  (LEVEL)  =  OELGEOB.  ver  ; 

5XIT1E  (each  vertical  level  has  been  selected) ; 
ERPLOOP : 


EXITIE  (both  aircraft  have  been  processed) ; 
ERPLOQP: 


3RD  geo«etr7_init ializati on; 


RESOLtJTIOR  ADVISORIES  EVALPATIOR  ROUTIRE  LOV-LEVEL  LOGIC 


PROCESS  incresental_advanceeent; 


<  This  process  advances  each  aircraft  incresentally  at  each  tlie  step  daring  the 
modeling  of  the  Maneuver  period.  > 

LOOP;  <  Repeat  for  each  aircraft.  > 

<  Advance  aircraft  vertically.  > 


Loop;  <  Repeat  for  each  vertical  level.  > 
CALI  VERTIClL_iDVA8CENRBT; 

TTITIF  (all  vertical  levels  processed)  ; 
EMPLOOP: 


<  Advance  aircraft  horiiontally.  > 

CALI  COMTIHOE_ST8AIGHT;  <  ‘Straight*  path  alvays  modeled.  > 
('turn  left*  Is  being  sodeled  for  this  aircraft) 

THEM  cm  TaRH_L8FT; 

LP  (*tarn  right*  is  being  sodeled  for  this  aircraft) 

THEM  CALL  TtJB8_BIGHT; 

<  Add  data  to  BAPP  table  at  the  appropriate  ties.  > 

U  (this  aircraft  is  being  Maneuvered  US 

it  is  tine  for  an  entry  In  the  1APP  table) 

THEM  PSBPOBH  addition_to_BAPP_table; 

BIITIF  (both  aircraft  processed) ; 

EB  DLOOP; 


TED  incresental_advancesent; 


BESOLOTIOB  ADVISOBIES  EVALOITIOII  800TIBE  BIGH-LBTEL  LOGIC 


13-P2*0 


PROCESS  incranental_advancea«nt ; 

IMT  (HPATH,  LEV  El)  ; 

LOOP:  <  Bapaat  for  aaeh  aircraft-  > 

LOOP:  <  Rapaat  for  each  vortical  level.  > 

cut  »EBTICAL_ADVAICB8BIT  U  (RATE.ZDPB  (LBVBL)  ,  TIBI  IT) 

IBOOT  (HilGEQB .  ver  (LBVEL) )  ; 
EIITIf  (all  vertical  lavala  proceaaad) : 

EIOLOQP: 

CALL  COHTIIOE_STH AIGHT  U  (TIMET) 

HOOT  (fl  AIGEOB.  hor  (SCSP)  )  ; 

IP  (PATH.  HODEL  (STLP)  Jfl  STB  OB) 

TBEI  CALL  TOHH_LBPT  U  (TOBCOI) 

IBOOT  (HAIGEOH.hor  (STLP)  )  ; 

IP  (PATH.  HODEL  (STEP)  Efl  STB  HE) 

THE!  CALL  TOBI_BICHT  JJJ  (TOBCOI) 

IBOOT  (BAIGEOH.  hor  (STEP))  j 

I*  (hsphd  is  1TBOE  for  this  aircraft  1U 

it  is  tlaa  for  an  entry  in  the  BATE  tibia) 

TBEB  PEBPOBB  addition_to_B APP_tibiai 

EIITIf  (both  aircraft  procaaaad) ; 

aasae? 

EBP  lncreaental_advanceaent; 


RESOLOTIOI  ADVISORIES  SVALOATIOI  BOOTHE  LOI-LBVBL  LOGIC 
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PROCESS  linear_eodeling_of_delay; 

<  This  process  aodels  the  delay  period  by  projecting  each  aircraft  straight  for 
DELAT  seconds.  > 

LOOP;  <  Repeat  for  each  aircraft.  > 

CALL  VBBTICAL_A DVAHCHBBT;  <  Ose  current  vertical  rate.  > 

CALL  COBTIBOE..STB LIGHT J 
EIITIF  (both  aircraft  processed) ; 

EHPLOOP; 

CALL  C0!IVERSEHCE_3D; 

IF  (aircraft  are  converging  in  3-0  after  delay) 

THEE  ? SEP 21  =  3-D  separation  after  delay; 

VHDBI  *  vertical  separation  after  delay; 

ELSE  <  use  3-0  siss-distance  foraula  to  conpnte  PSEP2I.  > 

CALL  HISS_DISTAHCB_3D; 

VHDBI  «  vertical  cosponent  of  PSEP2I ; 

CALL  COHVERGEHCE_HORIZOHTAL: 

IF  (aircraft  are  converging  in  range  after  delay) 

THEB  HHD2I  *  range  after  delay; 

ELS$  <  use  horizontal  siss-distance  forsula  to  coepute  HHD2I.  > 

CALL  HISS_DISTAICB_HOBIZOH?Al; 

I?  (aircraft  are  diverging  vertically  before  delay) 

THEB  VHDAI  »  vertical  separation  before  delay; 

ELSEIf  (aircraft  are  not  diverging  vertically  after  delay) 

TH8)|  VBDAI  *  vertical  separation  after  delay; 

QTBSMISJi  »«dai  -  o; 

*50  linear_sodeling_of_delay ; 


B  ESOLOTIOB  ADVISOHIES  EV  ALD ATION  ROOTIHE  HIGH-LEVEL  LOGIC 
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PROCESS  linsar_sodaling_of_a*lay; 


LOOP:  <  Rapaa*.  for  *ach  aircraft.  > 

AH  TERTICAL_ADTAHCBEST  I£  (DELGEOB. ZD  for  this  AC,  DELAY) 

IROOT  (DELGEOB. rar  for  this  IC) ; 

CALL  CORTIBOB_STRAIGHT  I]l  (DEL AT) 

IBOOT  (DELGEOB. hor  for  this  AC)  ; 

EIITIE  (both  aircraft  procsssad)  ; 

BRDLOOP; 

CALL  C0HTERGEHCE_3D  IJI  (DELGEOB.  hor  1,  DELGEOB.  Tarl ,  DELGEOB.  hor2,  DELGEOB.  ver2) 
OPT  (BODTBL. ralatiTa_gaoaatry)  ; 

JE  (DOT  IT  0) 

THEB  PSBP2I  «  ♦  Rf*«2  ♦  RZ**2: 

TBDBI  «  ABS (DELGEOB. T«r2.Z  -  DELGEOB. rsr t. Z) : 

ELSE  CALL  BISS_DISTARCB_3D 

is  (bodtbl. ralatlta^gaosatry,  STROB) 

OPT  (PSEP2I,  TBDBI); 

CALfr  COITERGE»CE_BORIZOBTAL  iJJ  (DELGEOB. hor  1,  DELGEOB.  hor2) 

00?  (BODTBL.  ralatiTs_gaosatry)  ; 

I I  (DOT  U  0) 

TBEB  HBD2I  ■  RI“2  ♦  8T»*2; 

ELSE  9AL^  BISS_DISTABCE_BOSIZOBTAL 

u  (BODTBL. rolatiT*_gsosstry) 

OPT  (BBD2I)  ; 

DOT  -  (STECT2.Z  -  STBCT1.Z)  ■  (STECT2.ZD  -  STECT1.  ZD)  ; 

U  (DOT  SI  0) 

THEB  TBDAI  »  ABS  (STECT2.  Z  -  STBCT1.Z); 

ELSE  DOT  ■  IZ  *  TRZ; 

II  (DOT  U  0) 

TBBB  TBDAI  «  ABS(RZ) ; 

ELSE  TBDAI  -  0; 

SIS  linaar_aodaling_of_ialay; 

* • -  RESOLOTIOB  ADTISORIES  ETALO ATIOB  I00TIBE  LOR-LETEL  LOGIC  - - - 

13-P243 


ai'Ht' 


PROCESS  nonlinaar_advaacaaant; 

<  This  process  advances  aach  aircraft  increaentally  at  aach  tiaa  stap  daring 
nonlinsar  sodaling  of  tha  da  lay  pariod.  > 

LOOP:  <  Repeat  for  aach  aircraft.  > 

<  Advance  aircraft  vertically.  > 

IP  (last  half  of  dalay  pariod) 

THEE  <  raspond  to  any  previous  Tactical  adTiaorias.  > 

CALL  fBBTIClL.ADTABCHEBT: 

ELSE  <  advance  at  carraat  vertical  rata.  > 

CALL  VEBTICAL_A0VA8CEHEBT ; 

<  Advance  aircraft  horizontally.  > 

A 

IP  (first  half  of  dalay) 

TBSE  <  nodal  any  sansad  tarns.  > 

If  (strong  laft  tarn  sansad  for  aircraft) 

TREE  CALL  TOHE_l EPT; 

ELSBIP  (strong  right  tarn  sansad  for  aircraft) 

THEE  CALL  TGHi_EIGHT; 

OTHERS I5E  CALL  C0HTIE0E_5TSAIGHT; 

ELSE  <  nodal  rssponsa  to  any  prsaioas  rnsolation  adTisoriss.  > 

IP  (prsTloos  TL  adsiaory) 

THEE  CAL;  TGBB_LEPT; 

ELSEIP  (prafioas  TE  adrisory) 

TBEE  CALL  ?®BB_BIGHT; 

OTHEBEISE  CALL  COETIEOE_ST8 AIGHT; 

1XITIP  (both  aircraft  advanced) i 
EEDLOOP: 

Ufi  nonlinear_advancesent : 

-  BESOLOTIOE  ADTI30BIES  ETALOATIOE  SOOTIEB  HIGH-LBTEl  LOGIC  - 


13-P2M 


PBOCESS  Boaiioear.adTaoceaent 


LOOP;  <  Repeat  foe  each  aircraft.  > 


IP  (TINE  ££  0  ELAY/2) 

THEN  CALL  VBHTICAL_ADYANCEHENT  I£  (HATE.ZDPD,  DELINT) 

I  NO  OT  (DELGEOH.  Ter)  : 

ELSE  CALL  YEHTICAL_ADTANCEHBNT  If  (DELGEOH.  ZD,  DELINT) 

INOOT  (DELGEOH.  Ter)  : 


IT  (TINE  12  DBLAY/2) 

THEN  IX  (SVECT.TOHN  EQ  NSTBNGLPT) 

THEN  CALL  TOHB^LEPT  IN  (T08C0N) 

INOOT  (DELGEOH. hor) ; 

ELSEIP  (SfECT.TOHH  Efl  JST8NG8GT) 

THPN  CALL  T08N_8IGHT  IJ  (TOHCON) 

INOOT  (DELGEOH.  hor)  ; 

OTHEBHISE  CALL  CONTINOB_STB AIGHT  I£  (DELINT) 

I)100y  (DELGEOH.  hor) 


ELSE  IP  (PHBA  E2  STL) 

THEN  CALL  ?OBN_LEFT  Ig  (TOHCON) 

INOOT  (DELGEOH. hor)  ; 

ELSEIP  (PHBA  82  1T8) 

THEN  CALL  TONN_HIGHT  I£  (TOHCON) 

INOOT  (DELGEOH.  hor)  ; 

OTHEBNISE  CALL  CONTINOE_STHAIGHT  U  (DELINT) 

INOOT  (DELGEOH. hor) 


EIITIP  (both  aircraft  advanced) : 

1121221! 


END  nonlinear_adTance«ent ; 

-  BESOLOTION  AD7IS0HIES  ETALOATION  BOOTINB  LON-LEfEL  LOGIC 
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PPOCESS  nonlinear_delay_preparations; 

<  This  procass  computes  ‘he  tarn  constants  and  final  vertical  rates  for  each 
aircraft  in  preparation  for  nonlinear  aodeling  of  the  delay  period.  > 

LOOP:  <  Hepeat  for  each  aircraft.  > 

<  Cospate  final  vertical  rate  for  delay  period.  > 

CALIf  PIH1L_VBHTICAI_HATE_DETBBHI!IATI0S; 

<  Compute  turn  constants  for  delay  period.  > 

CALL  COHPnTATIO»_OP_TOB!l_CO!ISTA»TS; 

BIITIP  (both  aircraft  processed)  ; 

BBPLQOP: 

BUD  nonlinear_preparations; 


- e-  RIS01OTI0R  ADVISORIES  BTAL01TI0B  BOOTIRE  SIGH-LBVBl  LOGIC 
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PROCESS  nonlinear_delay_preparation  s: 

FIT  (ZDSIN ,  ZOHAX)  ; 

LOOP ;  <  Repeat  for  each  aircraft.  > 

CALL  FINAL_VBBTICAL_BATB_DETBFHIBATI01I 
12  (S7BCT.ZD,  STBCT.  YSQ,  PY8A) 

OUT  (FATE.  ZDFD  for  this  aircraft); 

CALL  COBPOTATIO»_OP_TOBB_CORSTA!ITS 
IS  (SVECT. »SQ,  OELIHT) 

OFT  JTORCOs  for  this  aircraft)  ; 

EXITIF  (both  aircraft  processed)  ; 

Z3DLOOP: 

BSD  nonlinear_pr=parations; 


RESOLUTION  AOYISOBIBS  BYILOATIOB  FOUTI3E  LOI-LSYBL  LOGIC 
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PSOCSSS  nonlinear_nodeling_of_delay ; 

<  This  process  aodels  the  delay  period  nonlinearly  by  perforsing 
fast-tiae  siaulation.  > 

FIT  TIBS;  <  local  variable  > 

ESBroaa  nonlinear_delay_preparatione; 

PSEP2I  »  3-0  separation  (vertical  weighted)  before  delay; 

HBD2I  »  range  before  delay; 

VSDAI  »  vertical  separation  before  delay; 

VSOBI  *  vertical  separation  before  delay; 

TIBS  *  0; 

HEPEAT  OBTIl  (TIBS  DEtAT)  ; 

<  Advance  each  aircraft  by  DBtlST  seconds.  > 

PTBPOKB  nonlinear_advanceaent; 

<  Save  ainiaua  separation  values.  > 

Coapnte  current  3-D,  horixontal,  and  vertical  separation; 

IZ  (current  vertical-weighted  3-D  separation  U  PSBP2I) 

TH8S  PSSP2I  «  current  vertical-weighted  3-D  separation; 
TBDBI  »  current  vertical  separation  (unweighted) ; 
HBD2I  »  bis  (HBD2I ,  current  range); 

THDAI  •  bis  (  vbdai  ,  current  vertical  separation); 

TIBS  »  TIBS  ♦  D  EXIST: 


tBDPgPTAT: 


ISP  nonlineat_»odeling_of_delay ; 

-  HtSOLDTIOS  ADVISOBIES  STA1DATIOS  HODTISE  BIGH-LEVSt  LOGIC 
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PROCESS  nonllnaar_aodeling_of_dela7; 


112  (TIHB,  P2,  H2,  7) ; 

PERf QBB  nonlinear_dela7_preparations; 

HB02I  »  (S7BCT2.I  -  S7ECT1.I)**2  ♦  (STECT2.T  -  S7ECT1 .  T)  **2; 
PHDAI  -  BBS  (S7ECT2.Z  -  S7ECT1.Z); 

7BDBI  -  7BDAI; 

PSEP2I  «  HHD2I  ♦  (7BDAI  *  T1EIGHT) **2; 

TIB!  «  0; 

REPEAT  05TIL  (TIRE  ££  DELAY) ; 

PERfQRB  non  line ar_adTance sent ; 

H2  «  (DEIGBOB .  hor 2.  X  -  DELGEOB.  hor  1.  X)  **2  ♦ 

(DELGEOfl.  hor2.T  -  DEIGBOB. h ot2.  T)  ••  2; 

7  *  ABS  (DEIGBOB.  Ter2.  Z  -  DELGEOB.  Ter  1  .Z)  ; 

?2  »  H2  ♦  (V  «  7SEIGHT)  ••  2; 

II  <P2  U  PSEP2I) 

THEB  PS5P2I  «  P2; 

7BDBI  -  7; 

BBD2I  »  BII (HBD2I ,  B2) ; 

7BDAI  »  BIB  (TBDAI ,  7); 

TIRE  ■  TIBE  ♦  DELIST; 

samrns: 

ZtIJf  nonllaear_»odeling_of^dela7; 


R ESOLDTIOH  1D7IS0RIES  E7ALOATIOR  ROOTIBE  L0W-LE7SL  LOGIC 


13-P249 


PROCESS  separation_calcalations; 

<  This  process  cosputes  the  vertical,  horizontal,  and  3-D  separation  values  at 
tiae  step  during  the  saneuver  period.  > 

LOOP;  <  Repeat  for  each  vertical  level.  > 

Coapute  and  save  vertical  separation  for  this  level; 

FIITIF  (all  vertical  levels  processed); 

IfiOLOOP; 

LOOP:  <  Repeat  for  each  horizontal  path  aodeled  for  aircraft  1.  > 

LOOP:  <  Repeat  for  each  horizontal  path  aodeled  for  aircraft  2.  > 

coapute  and  save  horizontal  separation  (range)  for  this 
cosbination  of  horizontal  paths; 

LOOP:  <  Repeat  for  each  vertical  level.  > 

Coapute  and  save  3-D  separation  (slant  range,  vertical 
weighted)  for  this  cosbination  of  flight  paths; 

EXITIT  (all  vertical  levels  processed)  ; 

ERDLOOP; 

BXITI?  (all  horizontal  paths  processed  for  aircraft  2) ; 

ERDLOOP: 

exitip  (all  horizontal  paths  processed  for  aircraft  1) ; 

£fi£122f: 

ERD  separation_calculations; 


RESOLOTIOR  HDTISOHIES  BTILOhTIOl  ROOTIBE  8IGH-LETEL  LOGIC 
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PROCESS  separation_calc<ilations: 

1ST  (LEVEL,  HPATH1,  HPITH2)  : 

LOOP;  <  Repeat  for  each  vertical  level.  > 

COST  (LEVEL)  *  ABS (HIRGEOH. ver2 (LEVEL)  .Z  -  HAHGEOH. verl  (LEVEL)  .Z) 
EXITIP  (all  vertical  levels  processed)  ; 

Eg-gjggg: 

LOOP;  <  Repeat  for  each  horizontal  path  aodeled  for  aircraft  1.  > 


LOOP: 


<  Repeat  tor  each  horizontal  path  aodeled  for  aircraft 


C(JRS2  (HPATH1,  HPATR2)  * 

(HAHGEOH.  hor 2  (HPATB2)  .  X  -  HAHGEOH. horl  (HPATH1)  .  I)  *“2* 
(HAHGEOH.  hor2  (HP  ATH2)  .  T  -  HAHGEOH .  hor  1  (HP  ATH1)  .  T)  ««2 ; 

LOOP:  <  Repeat  for  each  vertical  level.  > 

CUBP2  (HP1TH1  ,  HPATH2,  LEVEL)  »  CDBH2 ( HPATH1 ,  HPATH2) 
♦  (CORV  (LEVEL)  *  VHBIGHT)**2; 

EIITIP  (all  vertical  levels  processed)  ; 

SlEtoopj 

EXITIR  (all  horizontal  paths  processed  for  aircraft  2) : 

EXITIR  (all  horizontal  paths  processed  for  aircraft  1); 

EBOLQQPt 

ERO  separation_calcnlations: 


HESOL0TIOH  ABVISORIES  SVALGATIOH  ROOTIHE  LOB-LEVEL  LOGIC 
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PBOCBSS  vertical_rate_determination; 


<  This  process  determines  the  final  vertical  rate  to  be  achieved  by  an  aircraft 
in  response  to  each  vertical  resolution  advisory  vhich  aay  be  modeled  daring 
the  maneuver  period.  > 

<  Select  the  required  rates.  > 

I?  (this  is  a  'fast'  aircraft) 

THBB  ‘Climb*  rate  *  ZDDPP; 

•Descend*  rate  »  -ZDDBBP; 

ELSE  <  this  is  a  'sloe*  aircraft.  > 

•Climb*  rate  »  ZDDPS; 

•Descend*  rate  =  -ZDDBSS: 

<  Use  the  delayed  vertical  rate  if  it  already  exceeds  the  required  rate.  > 

•Climb*  rate  »  i»t('climb'  rate,  vertical  rate  after  delay); 

•Don't  descend*  rate  »  (UX(0,  vertical  rate  after  delay); 

•Descend'  rate  »  SIB  ('  Descend*  rate,  vertical  rate  after  delay); 

•Don»t  climb*  rate  «  niB(0,  vertical  rate  after  delay); 

<  Change  'descend*  to  'don't  climb*  if  aircraft  is  too  lorn.  > 

IP  (current  altitude  U  terrain  altitude  from  state  vector  *  1TEHH) 

TBBB  'Descend*  rate  »  'don't  climb*  rate; 

Sill  vertical_rate_determination; 


BBSOtOTtOB  IDf ISOBIES  EVUOXTIOB  BOOTISB  BISH-LBVBL  LOGIC 
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PROCESS  »ertical_rate_deteraination; 

l*  (SVECT.7SQ  £T  VTHSQ) 

THgs  RATE.CLS  for  this  aircraft  =  ZDOPP: 

BATE. DBS  for  this  aircraft  =  -ZDDBRP; 
ELSE  BATE.CLB  for  this  aircraft  =  ZDOPS; 

BITE.  DBS  for  this  aircraft  =  -ZDDBBS; 

RATS.CLfl  =  HU  (BATE.CLB,  DELGEOB.ZD)  ; 

BUTE. DOES  =  BAX(0,  DELGEOB.ZD); 

HATE.DES  =  BIB  (BITE.  DES,  DELGEOB.ZD); 

SATE.  DCL  =  BIB  (0  ,  DELGEOB.ZD); 

IF  (SVBCT.Z  LT  SPECT.  TEHALT  ♦  ATBHE) 

THEB  BATE.  DES  =  BATS.  DCL: 


EBP  rerticai_ratG_d6ter«ination: 


RESOLDTIOI  ADTISOIIES  EPALOATIOB  BOOTIBE  LOB-LETEL  LOGIC 
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ROUTINE  R FSOLUT I0N_AD?ISORT_MODFL ING_FOR_PREDICTED_SEPAR  AT10N 

IN  (Resolution  advisories  for  two  aircraft,  aircraft  state  vectors) 

OPT  (Closes*  3-D  separation  for  tfce  pair); 

<  This  routine  models  one  set  of  resolution  advisories  for  a  pair  of  aircraft  to 
deteraine  the  3-D  miss  distance  which  those  advisories  will  produce.  > 

Access  conflict  table  entries  for  both  aircraft  via  Dointers 
in  state  vectors; 

Obtain  previous  resolutions  advisories  for  both  aircraft  from 
conflic*  table  entries; 

Initialise  positions  and  velocities  to  current  values; 

PERFORM  one_path_modelinq_of_delay_per iod ; 

PERFORM  maneuver_time_calculation;  <  Same  as  in  PSEP_MAtpix_geR?RATOR  > 

JtOOP;  <  Repeat  tor  each  aircraft.  > 

CALL  FIN AL_VERTICAL_H AT E_ DETER SI HATTON ;  <  Ose  vertical  RA  to  be  modeled  > 

EXI^I®  (both  aircraft  processed) ; 

ENDLOOP; 

PEBFOPM  one_path_maneuver_modeling: 

PERFORM  one_pat h_3D_convergence_checK; 

END  RFSOLOT-IOR_ A DVISORT_MODEL  ING  'OR  PREOIC’rED_SEP AR ATION ; 


RESOLUTION  ADflSOPIES  EVALUATION  ROUTINE  HIGH-LEVEL  LOGIC 


i i-paso 


BOOTHS  RBSOLOTIOH_ ADVISOR Y_ HOB BLIWG_FOH_PREDICTBD_SEPAR ATIOH 
I«  (HRA1,  VRA1,  BRA2,  VBA2,  SVBCT1,  SVECT2) 

OPT  (PSBP2X); 

LOOP:  <  Repeat  for  each  aircraft.  > 

I*  (SVECT.CTB  RJE  MOLL  for  this  aircraft) 

THEM  PHH A  for  this  aircraft  ■  SVBCT.  CTB->CTERTBr.  HHAHD; 

PVRA  for  this  aircraft  *  SVECT.  CTE->CTB!fTRT.  VHAHD; 

BISS  PHR  A  for  this  aircraft  «  HOBBS; 

PVRA  for  this  aircraft  «  SHORES; 

Initialize  position  and  velocity  components  in  DELGEOR  to  values 
in  SVECT  for  this  aircraft. 

EXITIE  (both  aircraft  processed) ; 

Eggiaag: 

PERPOBS  one_path_nodeling_of_delay_period; 

"Errors  eaneaver_tise_calcnlation;  <  Sane  as  in  PSEP_H  A’rRIX_GEHERATOR  > 

LOOP:  <  Repeat  for  each  aircraft.  > 

CALL  fIHAL_7ERTICAL_RATE_OETEBHIRATIOH 
15  (DELGEOH.ZD,  SVECT. VSQ,  VBA) 

POT  (RATE.ZDPD  for  this  aircraft)  ; 

BIITIP  (both  aircraft  processed) ; 

MPM9?: 

PEREORS  one_path_*aneaver_»odeling; 

PER? ORB  one_path_3D_convergence_checR; 

EBP  RBSOt<JTIOW_ADVTSORT_SODBLI!IG_fOH_PREDICTSD_SEPA RATIOS; 

-  RBSOLOTIOH  ADVISORIES  EVALOATIOH  BOOTIRE  LOW-LEVEL  LOGIC  - 
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PROCESS  one_path_eodeling_of_delay_period : 

<  This  proeass  aodals  tha  (light  paths  of  tao  aircraft  daring  the  delay  period, 
prior  to  their  responding  to  a  single  set  of  resolution  advisories. 

The  aircraft  say  be  aodeled  in  linear  or  nonlinear  flight  daring 
the  delay  period.  > 

IP  (neither  aircraft  has  a  strongly-sensed  tarn  IIP- 

neither  aircraft  has  a  previous  vertical  resolution  advisory  H8P 
neither  aircraft  has  a  previous  T8  or  TL  advisory) 

lfl£S  <  both  aircraft  are  in  linear  flight.  > 

PEBPOBH  one_path_linear_sodeling_of_delay: 

ELSE  <  one  aircraft  say  be  in  nonlinear  flight.  > 

PEBPOBH  one_path_nonlinear_sodeling_of_delay; 

END  one_path_sodeling_of_delay_per iod ; 


NESOLOTTON  10VISOEIES  ETILD1TI0*  HOOTINE  HICH-LSVEL  LOGIC 


PROCESS  on*  _pa  th.aodal ing_of _d« lay_p«  r iod ; 

I£  ( (S  VECT. TORS  SI  SSTRRGLPT  UJ£  STECT.TtJRR  Si  ESTRKGRGT  for  both  aircraft)  iJTfi 
PVR  A  12  SRORBS  for  both  aircraft  iS£ 

(PHRi  as  *TB  A£I>  PHRA  as  m  for  both  aircraft)) 

THBR  PBRPOBH  on«_path_linaar_aod«ling_of_dalay; 

B1SB  PEREORH  ona_path_nonlinaar_aod*ling_of_dalay ; 

BEP  one_path_aod*ling_of_d*lay_perlod: 


SESOLOTIOH  AOVISORIBS  SVAUJATIOE  SOOTrSE  10*-LBTEL  LOGIC 


V3-P257 


PROCESS  one_path_maneuver_modeling; 

<  This  process  models  two  aircraft  as  responding  to  a  single  set  of  resolution 
advisories  during  the  maneuver  period,  by  performing  a  fast-tiee  simulation.  > 

FLT  TIRE;  <  local  variable  > 

IE  (resolution  advisory  to  be  modeled  for  aircraft  1  includes  TL  or  ?B) 

THEE  CALL  COHPOTATIOS_OP_TORS_COEST1HTS ;  <  for  aircraft  1  > 

IF  (resolution  advisory  to  be  modeled  for  aircraft  2  includes  TL  or  TR) 

THEE  CELL  COHPOTATIOE_OP_TtJRE_COHSTAETS;  <  for  aircraft  2  > 

TIHE  =  TISIHT  /  2;  <  Use  time  at  middle  of  each  interval.  > 

REPEAT  WHILE  (TIHE  LE  maneuver  time) : 

<  Advance  each  aircraft  by  TIE 1ST  seconds.  > 

PERFORM  one_path_incremental_advancement ; 

<  Determine  minimum  separation.  > 

Compute  3-D  separation  (slant  range,  vertical  weighted)  ; 

Save  minimum  3-D  separation; 

TIHE  =  TIHE  ♦  TIHIHT; 

EEDREPEAT: 

EED  one_path_maneuver_modeling; 


RESOLOTIOE  ADVISORIES  ST  ALDATIOE  ROOTIES  HIGH-LEVEL  LOGIC 


13-P258 


PROCESS  one_path_aaDea»er_ao deling; 

FLT  (TIHE ,  P2(; 

i£  (HRA1  £2  ITL  OS  HBA1  12  *TR) 

THEE  CALL  COHPPTATIOH_OF_TPHH_COHSTANTS 
I£  JSYECTI.YSQ,  TIHIHT) 

OPT  (TPBCOH.acI)  ; 

IZ  (HRA2  12  *TL  2S  B8A2  12  STR) 

THEE  CULL  COSPOT»TIOH_OF_TPHH_COHSTAHTS 
IS  (STECT2.TS2,  TIHIHT) 

OPT  (TOBCOH.  ac2)  ; 

TISH  *  TIHIHT  /  2;  <  Ose  tiae  at  aiddle  of  each  interTal.  > 

REPEAT  PHILS  (TIHE  H  HAHTH)  ; 

PEHFOHH  one_path_increaental_adTancement; 

92  »  { DELGEOS  .  h  or  2.  Z  -  DELGEOH. hor 1 . I) »*2 

♦  (DELQEOH .  hor 2 .  T  -  DELGFOH.  horl.  T)  «*2 

♦  ((DELGEOH. ver2. I  -  DELGEOH .  Ter  1 . 1)  •  VPEIGHT)**2; 
PSEP2X  ■  HIR  (PSEP2X,  P2)  ; 

TIHE  «  TIHE  ♦  TIHIHT; 

Mpcimr. 

SHP  one_path_aanenTer_iodeling; 


HESOLPTIOH  ADVISORIES  SVALPATIOH  ROPTIHE  LOP— LEVEL  LOGIC 


13-P259 


PROCESS  one_path_3D_con»ergence_check; 

<  This  process  iodifi.es  the  calculated  3-0  separation  of  t»o  aircraft, 

responding  to  a  single  set  of  resolution  adrisories,  if  3-D  coneergence  is 
indicated  at  the  end  of  the  aaneneer  period.  > 

CUt  CONVEBGESC2_3D; 

If  (aircraft  are  coneerging  at  eaneuTer  ti»«) 

THEB  If  (resolution  advisory  does  not  contain  TB  or  TL  for  either  aircraft) 
TBBB  <  use  3-D  aiss-distance  foraula.  > 

C&LL  HISS_0IST1BCE_3D; 

ELSE  ainiaua  3-D  separation  *  0; 

ELSE  ;  <  uo  change  > 

EHD  one_path_30_convergence_check ; 


H2SOL07IOR  H07IS0RI2S  BfILOITIOR  BOUTIBB  8IGH-LBTEL  LOGIC 


13-P260 


PROCSSS  one_path_3D_con»ergence_chech ; 

PIT  TCOOHBT; 

CALL  COHTSRGEECE_3D 

13  (DELGBOB.horl,  DELGEOB. Tori t 
DELGEOB, hor2,  DELGEOR. T«r2) 

OPT  (BODVBL.  relatlve_g«onetry)  ; 

JP  (DOT  U  0) 

TREE  I?  (HRA  SJ5  JTB  era  a»  JTL  for  both  aircraft) 

THEE  CALL  EISS_DISTABCE_3D 

IE  (HODTBL.  relati7e_geonetry,  SPALSE) 
OPT  (PSEP2X,  TCDOBBY); 

ELSE  PSEP2X  »  0; 

ELSE  j  <  no  change  > 

SEP  one_path_3D_con»ergence_check; 


RESOLOTIOE  A0TIS08ISS  STALOATIOE  SOOTIEE  LOE-LEPBL  LOGIC 


1 3-P2S 1 


PBOCBSS  ona_patb_lacraaantal_adaancaaant; 


<  This  process  advance*  each  aircraft  iacraaaatallT  at  aack  tlaa  atap  daring 
tha  aanaavar  period,  ahara  only  ona  aat  of  raaolntloa  advisories  la 
being  aodalad.  > 

LOOP;  <  Bapaat  for  aack  aircraft.  > 

<  idvance  aircraft  vertically.  > 

CALL  VEBTICil_l DVB  BCE  BEST ; 

<  idvance  aircraft  korixoatally.  > 

IT  (Rl  being  aodalad  for  tkia  aircraft  contains  'tarn  loft*) 

T^EB  CIL^.  TOSBJLEFT; 

SLSBIP  (Si  baing  aodalad  for  tkla  aircraft  contains  'turn  right*) 

THEE  CHI  TOHB_BIOBTj 
OTHERWISE  cm  COBTISOE_STHilaHT; 

Eli TIE  (both  aircraft  procassad) ; 

» PI OOP: 

EBP  on*_patb_incraaental_advancaaent ; 


BBSOLOTIOB  IDTISOBIBS  STitOlTIOB  BOOTHS  HI3H-LBVBL  LOOIC 


13-P262 


PROCSSS  one_pat h_increaental_ad»ance«eof ; 

LOOP:  <  Repeat  for  each  aircraft.  > 

CALL  VE8?IC»l_ADT*RCERE8T 

IR  (EATS. zero  for  this  aircraft.  TIRIRT) 

IROOT  (DELGEOH.  rer)  : 

JR  (HRA  12  *"«•) 

THEM  CM. I,  TG8R_LE?T  If  (T05C08) 

IRODT  (DELGEOR.  hor)  ; 

SLSEI?  (HP.A  By  SEP) 

'’•RES  CAM  TORN_8IGH,r  JS  (TORCOR) 

I  ROOT  (DELGEOR.  hor)  ; 

OTHERWISE  CAM  COHTIS0E_STR AIGHT  If  (TISIR?) 

I80PT  (DELGEOR.  hor)  ; 

EIITIE  (both  aircraft  processed) ; 

ERDLOOP: 

ERD  one^pat h_incre«ent al_adrance»ent ; 


SSSOLPTIOR  ADTISORIES  E VALOATIOR  800TISE  LOt-LETEL  LOGIC 


13-P26  3 


PROCESS  one_path_linear_Bodeling_of_d«lay 

<  This  process  aodels  the  daisy  period,  prior  to  tha  aircraft  responding 
to  a  single  set  of  advisories,  by  projecting  each  aircraft  straight  for 
DELAT  seconds.  > 

LOOP;  <  Repeat  for  each  aircraft.  > 

CALL  VEBTICAL_ADVABCBBEST;  <  Ose  cnrrent  vertical  rate.  > 

CALL  COBTISOE_STBAIQHT: 

EIITIf  (both  aircraft  processed)  ; 

EUPLOOP; 

<  Perfors  convergence  check.  > 

CALL  CO»VERGERCE_3D; 

U  (aircraft  are  converging  in  3-D  after  delay) 

THEE  ainlsas  3-D  separation  so  far  •  separation  after  delay; 

ELSE  <  use  3-D  Bias-distance  forsola  to  cospute  ainiana  separation.  > 
CALL  HISS_DISTAHCZ_3Dl 

EBP  one_path_linaar_aodeling_of_delay; 


ESSOLOTIOE  ADVISORIES  IVALOATXOS  BOOTIES  BIOS-LEVEL  LOGIC 


13-PI64 


PBOCBSS  ona_path_linaar_Bodaling_of_dalar 


FIT  TCDUBBT; 

LQO°i  <  Rapaat  for  each  aircraft.  > 

gut  TEBTIC1L_1 DTIBCEBBBT 

U  (DELQBOB.ZD  for  this  aircraft,  DELAX) 
IBOOT  (delgeob.  tar  for  thla  aircraft); 

CALL  COBTIBOB_STBAIGBT 
ID  (DELHI) 

i boot  (DELGBOB. hor  for  this  aircraft): 

EIlTir  (both  aircraft  procassad)  ; 

imaoE; 

CULL  C0BVBRGBBCE_3D 

1£  (DBLGBOS.horl,  DBLG BOB. Tar  1 , 

DELGBOB. hor 2,  DBLGEOB. Tar 2) 

OPT  (BODTBl.ralatiTa_gao«atr7) ; 

H  (DOT  IX  0) 

TBBB  PSE92X  *  BX**2  ♦  BI**2  ♦  BZ**2; 

BLBB  CALL  BISS_DISTABCB_3D 

u  (BODTBL.  ralatlTa.gaoaatri,  SEAL  BE) 
OPT  (F3E92X,  TCDOHBT) ; 


OBa_path_llnaar_aodalii»g_of_dalay : 


BBSOLOTIOB  tDTXSOBXIS  BTALOATXOV  BOOTIBB  LOt-LBTBl  tOGIC 


PROCESS  one_path_nonlinear_aodeling_of _delay; 

<  This  process  aodels  the  delay  period  nonlinearly,  prior  to  the  aircraft 
responding  to  a  single  set  of  resolution  advisories,  by  perforaing  a 
fast-tiae  siaulation.  > 

PIT  TIDE;  <  local  variable  > 

LOOP:  <  Repeat  for  each  aircraft.  > 

CALL  EIHAL_vertical_RATE_DETERBIBATIOE:  <  Use  previous  vertical  RA. 

CALL  COflPOTATIOH_OE_TORE_COHSTAITS:  <  Ose  DELIBT  tiae  interval.  > 

EXITTE  (both  aircraft  processed) ; 

EBDLOOP: 

Bininua  3-0  separation  =  slant  range  (vertical  weighted)  before  delay; 

TISE  =  0; 

REPEAT  OETIL  (TIBE  gE  DELAT)  ; 

<  Advance  each  aircraft  by  DELXBT  seconds.  > 

PEREOBB  nonlinear_advanceaent;  <  Sane  as  in  PSEP_SAT5II_SEBER»T0R  > 
Coapate  current  3-0  separation  (slant  range,  vertical  weighted)  ; 

Save  ainlaua  slant  range; 

TIBE  *  TIRE  ♦  DELIBT; 

BLBm&m 

EBP  one_pa>: h_n on  1  inear _ soda ling_of _de lay; 


SESOLOTIOB  ADVISORIES  EVALOATXOH  BOOTIHE  BIGB-LEVEL  LOGIC 


13-P266 


PROCESS  oBe_path_nonlinear_aodeling_of_delay ; 


FLT  (TIHE,  P2)  ; 

too®;  <  Repeat  for  each  aircraft.  > 

C*U  EIHAL_TEBTICAL_BATB_DETEBHIHATIOH 
I»  (STECT.ZD-,  S7BCT.TSQ,  PTBA) 

OPT  (RATE. ZDED  for  this  aircraft) ; 
CALL  COHPOTATIOH_OF_TORH_CO!ISTAHTS 
IS  (SVECT.tSQ,  DELIHT) 

OPT  (TPRCOH  for  this  aircraft); 

EXITI?  (both  aircraft  processed)  ; 

EHDLOOP: 


PSEP2X  =  (SVECT2.X  -  SVECT1.X)**2  ♦  (SVECT2.T  -  SVBCT1.  T)  *»2 
♦  ((SVECT2.Z  -  SVECT1.Z)  *  WEIGHT)  **?; 


TIHE  =  0; 

REPEAT  PHTIL  (TIHE  GE  DELAT)  ; 

PBBfORB  nonlinear_adxancesent ;  <  Saae  as  in  PSBP_HATBII_GEHBBATOR  > 

P2  =  (DELGEOH. hor2.  X  -  DELGEOH.  hor  1.  X)  **2 

♦  (DELGEOH. hor2. 1  -  DELGEOH.  hor  1.  Y)  **2 

♦  ( (DELGEOH. yer 2. Z  -  DELGEOH  .xerl.  Z)  •  T WEIGHT)  ®»2; 

PSBP2X  »  HIH(PSBP2X,  P2)  ; 

TIHE  a  TIHE  ♦  DELIHT; 


E3DBBPEAT: 


SHD  one_path_nonlinear_sodeling_of_delay; 

-  BESOLPTIOH  ADTISOBIES  ETALPATIOH  BO  DTI  BE  LOW'  LEVEL  LOGIC 


13-P267 


aOUTIWE  TOSB_t!FT 

IB  (Turn  constants) 

ISOQT  (X ,  T  conponents  of  position  and  Telocity); 

<  This  routine  aodels  an  aircraft  incrementally  through  a  left  turn.  > 

compute  new  X,T  positional  coordinates  for  incremental  left  turn; 

Coepute  ne»  X,T  conponents  of  Telocity  for  incremental  left  turn; 

EXP  TORS_I.BPT; 


U 8SOLOTIOR  tDTISOlISS  STX101TI0S  SOOTH*  BIQH-L*T*L  LOGIC 


13-8268 


800TIBB  T08R_t,EET 

IS  (GROUP  TOBCOS.ac)  ^ 

I  ROOT  (GRO0£  GEOS.  hor)  ; 

•IT  ?ESP_ID; 


GEOS.X  “ 

GEOS.X  - 

(GEOS* TD  * 

M 

♦  (GEOS. XD  * 

B> 

GEOB.T  » 

GEOH.t  ♦ 

(GEOS*  XD  * 

M 

♦  (GEOS. TD  • 

B) 

TEHP_XD  - 

GEOS.  XD; 

GEOS.XD  » 

(GEOS •  XD  * 

CM 

-  (GEOS. ID  * 

SM 

GEOS. TD  = 

(GEOS. TO  * 

CM 

♦  (TESP_XD  * 

SR) 

132  ?aRR_I.!^•'; 


HBSOLOTIO*  IDTISORIES  BTRLORTIOR  BOSTISB  LOf-tBTEX,  LOGIC 


-4 

~r*e* 


■  re. 


13-P269 


BOOTH!  T0BS_1I0HT 


H  (Tara  constants) 

HOOT  (X,!  components  of  position  and  velocity)  ; 

<  This  routine  aodels  an  aircraft  increaentally  through  a  right  tarn.  > 

Compute  new  i,t  positional  coordinates  for  incremental  right  turn; 

Compute  nee  r,T  components  of  velocity  for  incremental  right  turn; 

EHO  TOBS_BIGHT; 


II30LUTX0I  IDVX30IX83  STtLOftTXOa  (OOTH3  BIGH-LBT!L  LOGIC 


13-P270 


POOTIBE  T08B_SIGHT 

II  (GBOOP  TOBCOB.ac) 

I800T  (GBOOP  GSOS.hor); 

PIT  TESP_XD; 

GEOB.X  =  GEOB.X  ♦  (GEOS.TD  *  \)  *  (GEOB.XD  *  B)  ; 

GEOS. I  =  GEOS. I  -  (GEOB.XD  *  &)  ♦  (GEOS.TD  •  B)  ; 

TEBP_XD  =  GEOB.XD; 

GEOB.XD  =  (GEOB.XD  *  CX)  *  (GEOB.TD  *  SX)  ; 

GEOS.TD  =  (GEOB.TD  *  CX)  -  (TBSP_XD  *  Si); 

BSD  TOSN_HIGH"; 


BSSOLOTIOB  XDVTSOBI BS  BYXLOXTIOB  BOOTIBE  LOW-LEVEL  LOGIC 


13-P271 


iOinill  TCTTICM_lDVl*CSHB>T 

IB  (iireraft  final  aartical  rata,  tin*  intaraal) 

IBOOT  (Currant  aircraft  altituda  and  aartical  rata) ; 

<  This  rontina  aodals  an  aircraft  ahaad  rartlcallp  for  a  apacifiad  intaraal 
of  tina.  > 

X£  (entrant  asrtieal  rata  U  final  aartical  rata) 

THBI  accalarata  aircraft  npvards  using  an  accalaration  rata  of  ICCBIC; 
giSMT  (enrrant  aartical  rata  2X  final  aartical  rata) 

THEM  accalarata  aircraft  dosnwards  using  an  accalaration  rata  of  ICCBID; 
OTHEHIISE  ;  <  final  aartical  rata  alraady  achiaaad.  > 

Zneraasa  or  dacraasa  altitnda  according  to  aartical  rats  and  tins  intaraal; 

EBP  ?EHT1C1L_4PT11C5HEBT; 


-  SESOtOTIOB  HOflSOlHS  tTlLOlTIOS  IOOT11E  HIOB-LETEt,  108IC  - 


(J-H7T 


ROOT  188  '»BSTIC*l_»DT**CSSS»T 
12  (ZDF,  ?HT) 

HOT!  tGROO?  GZOH.rBr): 

fLT  (ZDr,  TIBT)  ; 

If  (GEOB. ZD  Jr  ZDr) 

THEB  GEOH.ZD  -  BIB  (ZDr,  (GEOS.  ZD  ♦  4CCZLC  *  TIBI)  )  I 
eiszir  (geob*zd  si  zor> 

THEB  GEOH.ZD  »  B»I(ZDr,  (GBOB.ZD  -  BCCSID  *  TIBI)  )  I 
otherwise  :  <  final  fartieal  rata  already  achiarad.  > 

GEOB.Z  =  GEOfl.Z  ♦  GEOH.ZD  *  TIBT: 

ESQ  VBRTIC»L_1DVABCEHEHT; 


RSSOLOTIOB  IDTISOIIBS  ETALOATIOR  BOOTIBI  LOB-IHVEL  LOGIC 


13-»27J 


BOOTIBE  TBBTICAL_SPEED_LI!!IT_ADyiSORT_STALOATIOB 

IB  (pointer  to  a  RAOS,  AC  state  rectors,  pair  record  pointer) 

OPT  (rertical  speed  lielt  adrisories  in  RADS) ; 

IP  (the  aircraft  are  direrging  horizontally) 

THEB;  <do  nothing> 

ELSE  LOOP: 

Set  nest  aircraft  in  pair; 

EXITIP  (done  t>oth  aircraft)  ; 

PSBPuBH  conrerging_AC_check ; 

IP  (AC  are  conrerging  such  that  the  AC  aay  receire  a  VSL) 

TH EB  IP  (rertical  resolution  adrisory  for  subject  AC  is  not 
opposite  in  sense  to  the  rertical  relocity  of 
subject  AC) 

THEB  PEBPQ8H  rertical_speed_liait_calculation; 

ELSE: 

ELSE: 

EBPLOOP: 

EBP  V  ERTICAL_SPEED_LI!IIT_ AD7ISOBT_ETA  LOATIOB ; 


RESOLOTIOB  ADTISOBIES  ETAL0ATIOB  BOOTIBE  BIOH-IEVEL  LOGIC 


13-P27H 


BOOTHS  TBiTIC»L_SPBBD_LIBIT_»D?I3OHT_BT»L0»TIOI 
II  (819SPTB,  4CID1,  1CID2,  PRBC) 

IBOOT  (MDSPTB.TI,  B19SPT8.  T2)  ; 

BIT  rsLCOBP  <coapnte  tsl  for  iC  if  PSICOBP  i«  troe> 

II  (the  aircraft  art  diverging  horizontally) 

UU  :  <do  nothing) 

BLSB  LOOP; 

Sat  next  aircraft  in  pair; 

BIITir  (dona  both  aircraft) ; 

ggaroBB  eon  vergin  g_»c_check ; 

II  (TSLCOHP  Ifl  JTHOB) 

THEM  I?  (vertical  rasolntion  advisory  for  subject  HC  is  not 
oppoaita  in  sansa  to  tha  vertical  velocity 
of  tha  subject  1C) 

THBB  P8BB0BB  vertical_3peed_linit_calculation ; 
BLSB; 

BLSB; 

USI021: 

BHD  VBPTIC»L_SPBED_LIHIT_»DVISOBI_BV»LO»TIOH; 


PBSOLOTIOB  1DTI30HIBS  8?»LO*TIOH  BOOTIHB  LOX-LBTBl  LOSIC 


13-P27S 


PBOCESS  converging_AC_chect; 

IF  ((subject  AC  approaching  other  AC  vertically)  ABD 

(subject  AC's  vertical  rate  ££  eiaiaua  vertical  speed  Halt 
advisory  rate)  yn>  (this  AC  is  aaaeuvered) ) 

TflSB  SET  flag  indicating  that  AC  are  converging  such  that  the  current 
subject  AC  is  eligibleto  receive  a  TSl; 

BISS: 

EHD  converging_AC_chech; 


BSSOltJTIO*  ADVISORIES  STAIOATIOB  HOOTIBB  8IS8-tBTBI.  LOGIC 


13-P276 


PROCESS  converging_AC_check; 

IF  ((subject  AC  approaching  other  AC  vertically)  AMD 

(subject  AC's  vertical  rate  £S  ainiana  vertical  speed  Halt 
advisory  rate)  AMD 
8SPED  £2  JT30E)) 

THEE  fSLCOHP  -  JTBOE; 

ELSE  TS1C08P  -  SF1LSE; 

EBP  con verging_AC_check : 


EBSOttJTIOE  AOTXSOBI ES  ETALOATIOIt  BOOTIES  lOf-tETRl  LOGIC  - 


...  •  • 


13-P277 


PROCESS  aertlcal_speed_liait_calcalatioa; 

Coapute  tiae  to  closast  horitontal  approach; 

Coapate  daisy  tiaa  until  rasponsa  to  TSL  is  expected; 

I?  (daisy  tiae  is  22  tlaa  to  closast  approach) 

TREE  coapota  aartical  spaad  Halt; 

Truncate  coapotal  Tertical  spaad  Halt  to  neat  lower 
display  TSL  Halt; 

S1S£: 

ERP  »ertical_speed_liait_calculation; 


V ISO  LOTTOS  IDT  1301 1ES  BTILOITIOl  SOOTHE  SIQH-LETBL  LOOIC 


13-P278 


P80C8SS  Tertical_speed_liait_calcolation; 

Coapute  tise  to  closest  horizontal  approach; 

Coapute  delay  tlae  until  response  to  TSL  is  expected; 

IZ  (delay  tiae  is  22  tlae  to  closest  approach) 

THSfl  coapute  vertical  speed  liait; 

Truncate  coaputed  xertlcal  speed  Unit  to  next  loser  liait; 

SlSt: 

ggp  xertical_speed_liait_calculation; 


S8SOLOTI 08  HDTTS08IBS  STlT.OJTIOil  800TI8S  L0W-L8P8L  LOGIC  - 

13-P279 

. •saiWifca'liiiMBTrti  ■  i  ^  '  >-* 


BODTIHB  X_lIST_SIGMPOST_B*TSYj:»LC0UTTOB 
XI  (X  position) 

OPT  (signpost  entry  on  the  X-list)  ; 

<?his  procsss  calculates  ths  signpost  entry  point  to  the  X-list. 

It  nay  be  used  by  a  nuaber  of  other  processes.  It  is  being 
used  here  to  find  the  entry  point  on  the  X-list  for  a  search  of 
the  t-list  froe  as  »C  on  the  BX-list  for  the  Domino  Coarse  Screen 
Soutine. > 

Calculate  signpost  *  ISTBGSB (subject  »C  X  position/signpost  spacing) 

BSD  X  LIST  SIGSPOST  ESTBT_CALCTJLATIO* ; 


BESOLOTIOS  ADVISORIES  EVALDATIOS  BOOTIBE  HIGH-LBfEl  LOGIC  - 


13-P2B0 


BOOTIRS  X_LIST_SIGSP0ST_ESTRT_C1LC0LATI0R 

II  <*> 

OPT  (XSGRPOST)  ; 

<This  process  calculates  the  signpost  entry  point  to  the  X-list. 

It  my  be  used  by  a  nurber  of  other  processes.  It  is  being 
used  here  to  find  the  entry  point  on  the  X-list  for  a  search  of 
the  X-list  froa  an  1C  on  the  EX-list  for  the  Oonino  coarse  Screen 
Routine. > 

XSGRPOST  *  ISTEGSR  (I  /  MOP)  ; 

!5D  X_t,IST_SIGS?OST_ERTRT_CltCPtlTIO!r; 


RESOLOTIOH  1DTIS08IES  BT1LOATIOH  ROOT IRE  LOR-LETBL  LOGIC 


14.  MULTI-SITE  RESOLUTION  PROCESSING 


This  section  describes  intersite  ATARS  communication  and  the 
protocol  involved.  Communication  among  sites  is  required  when 
aircraft  are  in  conflict  in  regions  serviced  by  more  than  one 
ATARS.  the  protocol  involves  the  messages  exchanged  and  house¬ 
keeping  actions  required  to  maintain  an  accurate  data  base. 

When  aircraft  are  in  regions  covered  by  adjacent  sites,  these 
sites  coordinate  to  assure  continuity  and  non-duplication  of 
resolution  service.  Two  means  of  coordination  are  provided  in 
this  design.  Conflict  Tables  are  exchanged  using  ground 
communication  lines,  where  a  network  connection  exists  between 
two  sites.  This  is  described  in  Section  14.1.  Elsewhere,  the 
coordination  is  performed  through  the  aircraft  transponders 
using  the  Resolution  Advisory  Register  (RAR)  required  for  all 
ATARS-equipped  aircraft.  This  register  also  enables  coordi¬ 
nation  between  ATARS  and  BCAS.  This  coordination  is  described 
in  Section  14.2.  See  Reference  9,  paragraph  3. 3. 2. 3.1  for  the 
detailed  format  of  the  information  contained  in  the  RAR. 

The  ATARS  site  responsible  for  a  conflict  is  indicated  by  the 
ATSID  variable  in  the  Conflict  Table  Pair  Record.  This  variable 
may  also  indicate  that  BCAS  is  responsible. 

14.1  Conflict  Table  Exchange  Using  Ground  Lines 


The  primary  means  of  multi-site  coordination  uses  ground  lines, 
wherever  these  are  installed.  This  method  provides  ATARS  a 
complete  and  current  copy  of  the  neighboring  site's  Conflict 
Tables  so  that  seam  conflicts  may  be  recognized  and  correctly 
resolved. 

Whenever  the  Seam  Pair  Task  (Section  10)  recognizes  a  conflict 
containing  an  aircraft  in  a  seam,  it  marks  the  pair  Encounter 
List  entry  for  delayed  resolution.  The  Request  and  Process 
Remote  Conflict  Tables  Task  initiates  a  message  through  the  DABS 
ground  line  network  to  all  neighboring  sites  covering  any  part 
of  the  conflict.  The  request  (see  Table  5-3)  identifies  the 
pair  of  aircraft  that  own-site  intends  to  resolve.  This  task 
then  becomes  dormant  until  a  reply  is  received.  The  sector 
processing  executive  has  the  responsibility  to  terminate  the 
task  prematurely  when  it  is  time  to  begin  the  Master  Resolution 
(Delayed)  Task.  The  neighboring  site  returns  a  message  to  the 
requesting  site  containing  zero,  one,  or  two  Conflict  Tables 
(see  Table  5-3).  Two  tables  would  be  returned  if  the  site  had 
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the  two  subject  aircraft  in  unconnected  conflicts.  This  routine 
then  merges  these  Conflict  Tables,  so  that  requests  on 
subsequent  scans  should  always  receive  one  Conflict  Table  in  the 
reply. 

When  the  requesting  site  receives  each  reply  from  a  neighboring 
site,  it  performs  conflict  table  reply  processing.  This  process 
updates,  adds  or  deletes  Pair  Records  whose  ATSID  is  or  was  set 
to  the  neighboring  site's  ID.  This  routine  must  be  executed 
even  if  the  reply  contains  no  Conflict  Table,  as  Pair  Records 
may  exist  in  own-site's  copy  of  the  Conflict  Table.  However,  if 
no  ground  line  connection  exists,  or  if  the  reply  is  not 
received  by  the  time  the  sector  processing  executive  determines 
processing  must  continue,  this  routine  is  not  executed.  In  this 
case  the  latest  RAR  processing  update  (Section  5.2)  gives 
information  on  the  neighboring  sites'  actions. 

When  a  site  receives  a  request  for  Conflict  Tables,  that  site 
executes  the  Incoming  Seam  Pair  Request  Processing  and  Reply 
Task.  This  task  generates  the  reply  message  and  sets  ATSID  in 
the  Pair  Record  to  the  requesting  site's  ID,  unless  the  pair  is 
already  being  resolved  by  own-site.  It  is  essential  that  the 
reply  message  be  sent  as  quickly  as  possible,  so  that  the 
requesting  site  may  process  the  reply  before  it  chooses 
resolution  advisories. 

The  ATCRBS  aircraft  which  appears  in  an  exchanged  Conflict  Table 
must  be  subjected  to  a  correlation  procedure  by  the  receiving 
site  when  that  ATCRBS  aircraft  first  appears.  It  is  necessary 
to  perform  this  correlation  procedure  to  prevent  two  adjacent 
sites  from  creating  separate  Conflict  Table  Entries  for  the  same 
aircraft . 

The  site  which  sends  a  Conflict  Table  containing  an  ATCRBS 
aircraft  will  identify  that  aircraft  with  a  unique  ID.  The 
receiving  sites  need  perform  the  correlation  only  once. 
Thereafter,  a  cross-reference  will  link  that  ID  to  the  local 
State  Vector.  The  ID  selected  for  this  purpose  must  be  one  that 
cannot  be  duplicated  by  another  remote  site.  For  this  reason, 
the  ID  is  constructed  by  concatenating  the  local  CTS  slot  number 
with  the  ID  of  the  local  site. 

This  cross-reference  will  contain  entries  for  all  ATCRBS  aircraft 
within  the  local  ATARS  mask  which  the  local  ATARS  function 
currently  has  in  Conflict  Tables  that  are  being  exchanged.  It 
1 8  identified  as  CREFX  and  is  entirely  unrelated  to  the  CREFA 
cross-reference  used  in  report  processing.  Each  entry  in  CREFX 
consists  of  an  ATCRBS  ID  (created  by  either  a  local  or  remote 
ATARS)  and  a  pointer  to  the  State  Vector  of  this  aircraft  in  the 
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local  CTS.  For  ATCRBS  aircraft,  the  pointer  in  the  State  Vector 
designated  ATCREF  will  be  used  as  a  return  pointer  to  this  entry 
in  CREFX.  Only  those  ATCRBS  aircraft  which  are  in  seam  Conflict 
Tables  will  have  an  entry  in  CREFX  and  have  a  non-null  value  for 
ATCREF. 

The  ATCRBS  correlation  procedure  consists  of  a  proximity  test 
plus  ATCRBS  code  check.  An  ATCRBS  "report"  is  always 
transmitted  with  an  ATCRBS  aircraft  ID  in  a  Conflict  Table. 

This  report  consists  only  of  the  current  predicted  range, 
azimuth,  and  altitude  coordinates  and  the  ATCRBS  code.  In  the 
ATCRBS  correlation,  the  remote  range  and  azimuth  are  converted 
to  local  coordinates.  The  correlation  procedure  consists  of 
using  the  X/EX-list  in  much  the  same  way  as  in  coarse 
screening.  The  proper  location  of  the  ATCRBS  report  in  the 
X/EX-list  is  found.  A  search  along  the  X/EX-list  in  both 
directions  to  x  limits  is  made.  All  aircraft  encountered  are 
tested  against  y  and  z  limits  and  against  the  ATCRBS  code.  The 
correlation  procedure  is  successful  if  one  and  only  one  ATCRBS 
aircraft  is  found  satisfying  the  requirements. 

Correlation  should  be  attempted  every  scan  until  a  successful 
correlation  occurs.  Hence,  the  failure  to  correlate  on  the 
first  appearance  of  a  new  ATCRBS  aircraft  is  not  fatal.  An 
entry  in  REMA  is  created  and  used  until  a  successful  correlation 
occurs . 

Two  other  new  data  structures,  besides  CREFX,  are  used  to 
provide  cross-referencing  during  the  processing  of  exchanged 
Conflict  Tables.  These  are  the  remote  DABS  (REMD)  and  remote 
ATCRBS  (REMA)  lists.  A  single  entry  on  one  of  these  lists 
applies  to  a  single  aircraft.  The  entry  is  a  subset  of  the 
aircraft  State  Vector.  An  entry  on  these  lists  is  accessed 
either  directly  with  a  pointer  or  through  a  cross-reference  with 
an  aircraft  ID  (either  a  DABS  code  or  the  same  type  of  ATCRBS  ID 
used  with  CREFX) . 

It  may  happen  that  a  remote  ATARS  will  pass  a  seam  Conflict 
Table  that  Includes  one  or  more  aircraft  which  are  not  within 
the  local  data  base.  The  local  ATARS  must  retain  these  aircraft 
in  the  Conflict  Tables  as  place-keepers  so  that,  when  the  local 
ATARS  is  required  to  perform  conflict  resolution  on  an  aircraft 
in  this  Conflict  Table  which  is  in  the  local  data  base,  an 
accurate  Conflict  Table  exists.  The  local  ATARS  is  not  required 
to  process  these  remote  aircraft  in  any  other  way.  Hence,  the 
entries  in  REMD  and  REMA  serve  essentially  as  abbreviated  State 
Vectors. 
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The  REMFLG  in  the  Conflict  Table  entry  registers  the  current 
remote  status  of  the  aircraft  to  which  that  entry  refers.  If 
REMFLG  is  set,  the  ACID  field  in  that  Conflict  Table  entry  points 
to  an  entry  in  REMD  or  REMA  instead  of  to  a  State  Vector.  REMFLG 
is  not  transmitted  in  the  Conflict  Table  message  because  each 
ATARS  must  determine  for  itself  if  a  particular  aircraft  is 
remote . 

The  local  ATARS  determines  the  value  to  be  used  for  NAC  in  the 
Conflict  Table  head  of  a  received  Conflict  Table  by  counting  the 
number  of  Conflict  Table  entries.  This  field  is  not  transmitted 
in  the  Conflict  Table  Exchange  Message. 

14.2  Conflict  Table  Exchange  Using  RAR 


Since  all  ATARS-equipped  aircraft  have  a  RAR,  the  information 
contained  therein  is  always  used  to  update  and  exchange  conflict 
information.  This  data  exchange  is  primary  for  purposes  of 
coordination  with  BCAS ,  and  for  confirming  that  own  ATARS 
resolution  advisories  were  received  (see  Section  5.2  for  both  of 
these);  and  for  determining  the  current  multi-site  seam  status 
of  the  aircraft  in  geographical  processing  (see  Section  6.2.2). 
When  ground  communication  lines  are  installed  and  operating,  the 
RAR  exchange  is  secondary  for  multi-site  ATARS.  When  no  ground 
lines  are  available,  the  RAR  becomes  the  primary  method  of 
coordination. 

All  resolution  advisories  sent  to  an  aircraft  are  stored  in  the 
RAR  (unless  rejected  for  incompatibility).  The  RAR  is  read 
every  scan  by  every  ATARS  site  providing  service  to  the 
aircraft.  In  this  way,  one  site  can  learn  of  another  site's 
action  affecting  aircraft  in  the  seam.  Although  the  conflict 
information  exchanged  this  way  (see  Table  5-2)  is  less  detailed 
than  that  exchanged  over  ground  lines,  it  contains  sufficient 
Information  to  ensure  selection  of  compatible  advisories. 

Every  RAR  column  indicates  the  system  responsible  for  its 
resolution  advisories.  Normally,  when  adjacent  sites  are 
connected,  the  ATARS  site  originally  resolving  a  conflict 
continues  the  resolution  to  the  conflict  end.  This  is  true  even 
when  the  pair  flies  into  a  seam  area  where  another  site  would 
normally  have  higher  priority.  However,  when  an  aircraft  leaves 
a  site's  service  area,  that  site  must  release  it  for  pairs 
involving  this  aircraft.  This  action  is  called  a  "handoff"  in 
this  document  but  is  unrelated  to  ATC  handoffs.  The  site 
releasing  it  sends  a  message  to  any  connected  neighboring  sites 
indicated  in  the  aircraft  GEOG  variable.  This  action  gives  the 
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neighboring  sites  an  opportunity  to  immediately  assume 
responsibility  for  the  pair.  If  the  ground  line  is  not 
available,  a  neighboring  site  takes  responsibility  using  the 
rules  listed  in  Section  10. 

14.3  Pseudocode  for  Multi-site  Resolution  Processing 


The  pseudocode  for  Multi-site  Resolution  Processing  contains  two 
tasks:  the  Request  and  Process  Remote  Conflict  Tables  Task,  and 

the  Incoming  Seam  Pair  Request  Processing  and  Reply  Task.  These 
two  tasks  are  concerned  with  the  exchange  and  updating  of 
information  in  the  Conflict  Table  data  structure.  This 
pseudocode  does  not  provide  the  full  details  of  Pair  Record 
creation,  deletion  or  updating.  These  should  conform  to  the 
treatment  of  Conflict  Tables  elsewhere  in  the  document,  except 
where  otherwise  specified. 
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PSEOPO COPE.  TRBLE  or  CORTEWTS 


2121 


REQUEST  RRD  PROCESS  RESOTE  CORELICT  TiBLES  TRSK  LOW-LET  EL  LOGIC . 14-P3 

TASK  REQ0EST_ARO_PROCESS_REflOTB_COHELICT_TiBLES  .  14-P3 

PROCESS  conflicE_table_reply_procassing  ....  .  14-P5 

ROOTISE  »IRCRRET_PmR_IDERTIEIC»TIOR . 14-P? 

IRCOBIHG  SERB  PMR  REQUEST  PBOCESSIHG  RRD  REPLT  TASK  LOW-LETEL  LOGIC  .  14-P9 

TAS*  IRCOSIRG_SEAB_PAIR_REQUEST_PSOCESSIRG_ARO_RSPLT . 14-P9 

PROCESS  rable_f ind_aerge . 14-PI  1 
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TUSK  REQtJEST_MID_PROCESS_RESOTE_CO!(Et.IC,r_TXBtES 
IK  (Encouafer  list) 

OPT  (messages  to  remote  sites) 

TROD?  (conflict  tables) ; 

<Eor  pairs  regairing  resolution,  reguest  conflict  tables  from 
connected  si*es  that  see  either  aircraft. > 

°??E XT  SHIIE  (sore  pairs  on  Encounter  list  indicating  Delayed  Resolution) 
Select  pair; 

Determine  all  connected  sites  that  see  either  aircraft; 

Send  COKPLICT  TX9LE  REQUEST  message  for  pair  to  these  sites; 

1»?;r  He'll.  (all  such  si'-es  reply)  ;  <executiwe  will  terminate 

loop  when  time  is  up> 

Wait  for  a  reply  to  process; 

PEPPORH  conf lict_table_reply_processing: 

PH0RE°SAT: 

f kppepea  T: 


<Pair  can  now  go  to  Delayed  Resolution> 


SHD  PE01EST_ARD_'’POCSSS_RE’!OTE_COSFLICT_TXBLES; 


REQUEST  MID  PROCESS  PEHOTE  COSFLICT  "-ABIES  TASF  SI3H-1E7EI  10GIC 
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TASK  RCaOBST_* RD_PBOCRSS_RRHOTE_CORPL ZCm_rk Bt 8S ; 

U>  (Enconnter  list) 

OPT  (aessages  to  caaota  sltaa) 

HOOT  (conflict  tablas) : 

BEPEA1'1  ton;  (aora  pairs  with  ELERTRT.  DBLRBQ  set); 

Select  pair; 

Oeteraine  all  connected  aitea  in  ACIDi->SYECT.GBOG  0£  ACI32->SYBCT. geog 
Send  CORP1ICT  TABLE  RBQOEST  RBSSAGE  for  pair  to  theae  sites: 

REPEAT  ORTIL  (all  snch  sites  reply)  ;  <executiYe  will  terainate 

loop  when  tlae  is  np> 

Salt  for  a  COHPLICT  TABLE  REPLY  SESSAGE  to  process; 

PEPEOPH  conflict_table_reply_processing; 

I3L2mill: 

BROREPEAT; 

ERD  REQtJEST_ARD_?ROCESS_RSSOTS_CORPLICT_T  ABIES; 


PEQ0B3T  ARO  PROCESS  REBOTE  CORFIXCT  TABLES  TASK  LOR -LEY EL  LOGIC 
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PB0CS5S  conf lict_table_reply_processing; 

CPxaaine  conflict  tables  in  reple  and  npdate  oen  data  base.> 

BSPEA11*  WHILP  (any  sore  pair  records  in  reply)  ; 

Select  next  pair  record: 

t»  {pair  record  shoes  replying  site  in  control) 

THBB  CUL  AIRCB»PT_PAI8_IDtSTTPIC]lTI01l: 

IP  (both  aircraft  not  reeote) 

THEB  Create  or  update  pair  record  in  oen  conflict  table: 
Set  ATSID=  replying  site; 

Update  tract  nusbers: 

SISSI*'  (pair  record  shoes  a  non-connected  site  in  control) 
t»tii  cull  »rBCPAPT_PArR_rossTiPiciiTroir: 

IP  (both  aircraft  no»  reeote) 

T3BB  Create  or  update  pair  record  in  oen  conflict  table: 
Se*  ATSID=  site  shoen  in  eessage; 

Update  tract  nuebers; 

Q-’SEBBISP:  <don't  update  if  oen  site  shoen> 

SBPF  PPSA"*: 

Delete  any  pair  records  for  this  site  containing  untnoen  tc: 

Update  conflict  table  head  data; 

£12  conflic*_table_reply_processing; 


P50UBS-  ABO  PROCISS  RBBOT!  COBPtICT  TABtBS  TASB  BISR- ISTSI  lOSTC  - — 
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PROCESS  conflict_table_replw_processing; 

REPEAT  WHILE  (any  wore  pair  records  in  reply)  ; 

Select  next  PRBC; 

IP  (PR EC.  ATSID- replying  site) 

THEE  CALL  AIRCRAPT_PAI R_IDEETIPICATIOE 
15  (PRBC.  act.  PRC,  prec.ac2.pao 
OUT  (CREPX,  RES  A,  RESD.  CRBPA,  CREPD)  ; 

II  (both  aircraft  STECT.RBRt  not  set) 

ism  Create  or  opdate  pair  roc.  in  own  conflict  table; 
PREC. ATSID-  replying  site; 

CLEAR  PREC.  SEED1.2; 

opdate  PREC.AC1.",RKID  and  PREC.  AC2.  TRKID; 

ELSBIP  (PRBC.  ATSID-  a  non-connected  site) 

TREE  CALL  AIRCRAPT_PAIR_TDEBTIPICATIOE 
U  (PRBC.  AC1.PAC,  PRBC.  AC2.PAC) 

OPT  (CREPT.  REHA.  PESO,  CRBPA,  CREPD)  ; 

IP  (both  aircraft  STECT.RHPL  not  set) 

THEE  Create  or  update  pair  -tec.  in  own  conflict  table; 
PREC. ATSID-  site  shown  in  nsg; 

CLEAR  PREC.  SEED1.2; 

Opdate  PREC. AC1 .TRKID  and  PREC. AC2. TB KID; 

OTHERWISE:  <don*t  update  if  own  site  shown> 

miiflAI: 

REPEAT  WHILE  (any  pair  records  with  PREC. ATSID-replying  site  and  containing 
a  PREC.  PAC-EOHK)  ; 

Select  next  such  pair  record; 

CI)L1  PAIR_RECORD_DELBTIOE 

12  (PREC.  PAC1,  PREC.  PAC2,  pointer  to  PREC) 

I  SOOT  (conflict  tables,  CTS) ; 

aerngii: 

Opdate  CfHBAD  data: 

BED  conf llct_table_reply_processing; 

-  EEQOVST  AED  PROCESS  REROTE  COHPLICT  TABLES  TASK  LOW-LBTRt  LOGIC  - 
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soaring  AIRC8XET_PXIB_IDESTiriCATIOS 
£2  (AC  Identifiers) 

221  (CSgrx  cross-reference  table) ; 


<Relate  other  site's  identification  to  own  data  base.> 


REPEAT  OB^H  (both  aircraft  processed) ; 

ir  (aircraft  described  as  'unknown') 

ISIS! 

BtSBIP  (aircraft  is  DABS) 

Tgjg  £*  (DABS  ID  fonnd  in  C8BP0) 

22*2:  <C8 BPO  points  to  state  sector  or  REHD  entry> 

»1SB  create  8EHD  entry  and  enter  in  CREPD ; 

OTHERWISE  U  (XTC8BS  reference  no.  is  in  CSEPX  file) 

THBB;  <C8EPX  points  to  correct  state  rector* 

BISS  Consort  position  data  to  local  coordinates: 

Ose  XtCBBS  position  and  code  data  to  search  X/BX  list 
for  snfficiently  close  natch; 

£1  (Batching  ATC8BS  found  on  X/EX  list) 

TijBir  create  CBSPX  entry  linking  other  site's 

kTCBBS  reference  nuaber  to  own  state  sector; 
in. SB  Create  or  update  RSSA  entry  for  aircraft; 


Select  nest  aircraft: 

urnsu:: 

EBp  XI8C8XP",_PXIB_IDERTiriCXTI0B; 


8EQ0EST  X80  P80CBSS  8 SHOTS  COBBIICT  TXBtES  TASK  RIGH-lEXEI.  LOGIC 
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rootibe  aircraet_pair_idertieicatior 
m  (PPEC. AC1 . PAC,  PREC.  AC2.  PAC) 

OOT  (CREPX  /  °  ERA ,  RERO,  CPEFA,  CPEFO)  ; 

<relate  other  site's  identification  to  own  data  base> 

REPEAT  DRTIL  (both  aircraft  processed)  ; 

£E  (PREC.PAC  *2 
TBSB: 

EL  SETT  (PPEC.PAC  is  DABS  type) 

(DABS  ID  found  in  CREED) 

THEB;  <CREPO  points  to  state  rector  or  PBBD  en*-ry> 
gl.SE  Create  SEED  entry  and  enter  in  CREED: 

(ATCPBS  reference  no.  is  in  CREPT  file) 

THER;  <CREET  points  to  correct  state  vector> 
else  Convert  position  data  to  local  coordinates: 

Ose  ATCPBS  position  and  code  data  to  search  X/EX  11 
for  sufficiently  close  natch; 

JT  (Batching  ATCPBS  found  on  I/ex  list) 

TBEB  Create  CPEEX  entry  linking  o*her  site's 
ATCPBS  reference  nunber  to  own  state  rector 
ELSE  create  or  update  REBA  entry  for  aircraft; 

Select  next  aircraft; 

ERDREPSAT; 

ERD  AIRCSAFT_oAIR_IDEBTIPICATI0R; 


TBER  | * 
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_  R WIDEST  ARO  PROCESS  REHOTE  CORELICT  TABLES  TASK  LOf-LSTSL  LOGIC  - 
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TUSK  I*CO!IXM-ISA!l_?Am_BIQOBST_PBOCBSSTHG_AHD_HBPlY 
If  (aessage  naslng  pair,  requesting  site  ID) 

<Ssg  can  be  conflict  table  request,  claia  esq,  deletion  esq,  handoff  »sg-> 
OPT  (eessaqes  to  reeote  site) 

HOOT  (conflict  tables) ; 

CULL  AISC1»PT_P»IS_ID«SI1PIC»TI0J:; 

IZ  (DEtlTIOW  aessaqe) 

THII  Cll^  PAIW_MC0*D_DB1ETI0H; 

BLSBir  (clais  aessaqe) 

THBH  IP  (pair  record  exists  with  own  site  in  control  ADD  <'sn_iD  GT 
requesting  site_ID) 

THBH;  <iqnore  clai»> 

BLSB  PEBPOBH  table,find_«erge; 

Update  pair  record  to  shoe  requesting  site  in  charge; 
PLSEI?  (HAW  DOPE  less  age) 

I3M  IE  (pair  record  exists  showing  sending  site  in  charge) 

THSW  SBT  handoff  bit  in  pair  record; 
o^HBPWTSB  Beply  with  conflict  table  requested; 

B12  IWC0HIWg_SBAn_PAXH_HBQ0BST_PB0CBS5XWG_AWD_BBPlT; 


TBCOHIBG  SEA8  PAX*  BEQUEST  PWOCISSXW9  AID  PIPIT  TAS*  BIGH-tBTEL  LOGIC 


U-P« 


TASK  IECOBIRS_SE  AH^P  AIt_BEQ0EST_P8OCE5SIR<»_ARD_REPLI 
IS  (aassaga  naming  pair,  raqnasting  slta  ID) 

<asg  can  ba  conf.  tabla  ragnast,  claim  tag,  delation  mag,  handoff  asg> 

OPT  (massages  to  ramoto  sit*) 

IBOOT  (conflict  tablas)  ; 

CILL  AIRCRAET.P1IR_ID8RTIEIC1TI0R 
II  (PE  EC) 

OPT  (CREEK,  RBHI,  REBO,  CREER,  CREED)  5 
IE  (DELETIOH  masaaga) 

THEE  CALI  PAIR_BECORD_DELETIOE 

II  (RCID1,  ACID2,  J ROIL  pointar) 

IHOO?  (conflict  tablas,  CTS)  : 

ELSEIE  (CLAIR  aassaga) 

THBR  U  (pair  record  exists  with  PR  EC.  ATSID-SISTEH.ORRID  MS 
SISTER,  orrid  21  taqnestlng  site_lD) 

1311;  <ignora  clala> 

ELSE  PEErOHH  table_flnd_marge; 

PREC.  ATS  ID*  tag  masting  slta; 

CLEAR  PREC.RDOEE; 

CLEAR  PREC.SERD1  ,2; 

ELSEIE  (HAEOOEE  aassaga) 

TREE  If  (pair  racord  axists  and  PREC.  ATSID-sandlng  alta) 

THBR  SSI  PREC.RDOEE; 

OTHRRBISB  Sand  CORELICT  TABLE  REEL!  masaaga  containing  conflict  tabla  raqnastad; 

EBP  IHCOBIRG_SEAH_»AIR_*BQ(JBST_?ROCB5SrR5_ARD_RBPlT ; 


IBCOHIBO  SEAR  PAIR  REQ0B3T  PROCESSIRO  ARD  RBELI  TASK  LOf-lETEL  LOGIC 
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■w  it  *  * 


PBOCSSS  t able_find_aerge; 

If  {aircraft  in  separate  conflict  tables)  CnnXnown  iC  always  considered  distinct> 
TBEd  Serge  tables; 

Create  new  pair  record  for  this  pair; 

ELSEI?  (aircraft  in  saae  conflict  table  bnt  no  pair  record  QB  only 
one  aircraft  in  a  conflict  table) 

TS8S  Create  new  pair  record  for  pair; 

ELSE!?  (neither  aircraft  is  in  a  conflict  table) 

”888  Create  new  conflict  table; 

Crea*e  pair  record  for  pair; 

OTHERWISE:  <pair  record  already  exist3> 

ESD  table_find_uerge; 


iscoiiiiig  send  nu  asQGEST  pbocessihg  mo  sepii  t*sk  sigh-level  logic 
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PROCESS  t able_find_aerge; 


If  <»C1  SVECT.CTPTP  EE  HC2  STECT.CTPTR) 
tree  Barge  tables; 

Create  new  pair  record  for  this  pair; 
eisbie  (ACi  stect.ctptr  ?2  »c 2  svbct.ctptr  bat  no  pair  record  OR  only 
one  aircraft  STECT.CTPTR  non-noil) 

TBEB  Create  new  pair  record  for  pair; 

EtSEIf  (both  He  STECT.CTPTR*  s  null) 

THEE  Create  new  conflict  table; 

Create  pair  record  for  pair; 

OTHERWISE;  <pair  rec.  already  ezists> 

Ipdate  CTHEAD  data; 

SEP  table_f ind_aerge; 


XECOB IHG  SERB  ?IIR  REQUEST  PROCSSSISO  MID  SEPtT  TISE  tOR-lETBl  tOOIC 


15.  PAIR  AND  TRACK  REMOVAL  PROCESSING 


The  Resolution  Deletion  Task  and  the  Conflict  Pair  Cleanup  Task 
ensure  that  each  conflict  resolved  by  the  local  site  Is  closed 
out  In  the  proper  manner  when  the  conflict  is  over  and  that 
conflict  data  stored  in  the  Pair  Records  is  deleted  when  it  is 
no  longer  needed.  The  State  Vector  Deletion  Task  removes 
aircraft  from  the  Central  Track  Store  when  they  leave  the 
ATARS/Domino  Surveillance  Area  or  when  they  are  no  longer  being 
adequately  tracked. 

15.1  Resolution  Deletion  Task 


The  Resolution  Deletion  Task  examines  the  Encounter  List  for 
conflict  pairs  no  longer  requiring  resolution  advisories.  For 
each  such  pair,  this  task  calls  the  Conflict  Closeout  Routine  to 
determine  whether  the  Pair  Record  can  be  deleted.  If  so,  the 
Pair  Record  Deletion  Routine  is  called.  If  not,  the  PWISF  flag 
is  set  in  the  Pair  Record  to  indicate  that  the  pair  has  been 
processed  on  the  current  scan. 

The  Conflict  Closeout  Routine  checks  for  two  basic  conditions: 
(1)  an  aircraft  has  just  flown  out  of  the  coverage  area  of  the 
local  site,  and  or  (2)  the  local  site  has  assumed  responsibility 
for  the  pair,  but  is  no  longer  calling  for  resolution 
advisories.  When  an  aircraft  is  discovered  to  have  flown  out  of 
coverage  of  the  local  site,  all  resolution  advisory  information 
pertaining  to  that  aircraft  can  be  cleared  out  of  the  Conflict 
Table;  this  may  mean  that  a  Pair  Record  involving  that  aircraft 
can  be  deleted  immediately.  For  a  local-responsibility  conflict 
where  resolution  advisories  are  no  longer  needed,  the  Conflict 
Closeout  Routine  will  normally  place  null  resolution  advisories 
in  the  Conflict  Table.  In  some  exceptional  cases  (e.g., 
positive  advisories  have  not  been  up  long  enough),  however,  the 
Pair  Record  will  be  left  unchanged  as  long  as  necessary.  Once 
the  aircraft  have  received  null  advisories  for  a  conflict,  the 
Conflict  Closeout  Routine  will  permit  the  Pair  Record  to  be 
deleted.  In  instances  where  initial  resolution  advisories  have 
not  yet  been  selected  for  a  conflict  but  the  detection  logic  is 
not  calling  for  resolution  on  the  current  scan,  the  Conflict 
Closeout  Routine  implements  part  of  the  two-out-of-three  logic 
by  updating  POSCMD  and  deleting  the  Pair  Record  if  appropriate. 

The  job  of  deleting  a  Pair  Record  is  always  performed  by  the 
Pair  Record  Deletion  Routine.  This  routine  is  called  by  the 
Resolution  Deletion  and  Conflict  Pair  Cleanup  Tasks,  as  well  as 
by  the  RAR  Processing  Task,  the  Request  and  Process  Remote 
Conflict  Tables  Task,  and  the  Backup  Mode  Initiation  Process. 


When  a  Pair  Record  ia  deleted,  the  Conflict  Table  entry  for  each 
aircraft  may  be  simplified  or  deleted.  It  is  possible  at  this 
point  for  a  multi-aircraft  Conflict  Table  to  split  into  two 
separate  Conflict  Tables.  It  then  becomes  necessary  to 
determine  which  aircraft  belong  in  each  of  the  resultant 
tables.  This  is  accomplished  by  examining  the  remaining  Pair 
Records  and  Conflict  Table  entries.  This  process  is  described 
conceptually  in  the  pseudocode  as  the  creation  of  three  new 
lists  (A,  B,  and  C  -  lists).  However,  the  same  effect  can  be 
achieved  by  the  manipulation  of  pointers,  rather  than  by  the 
actual  creation  of  separate  lists  of  aircraft  and  conflict  pairs. 

15.2  Conflict  Pair  Cleanup  Task 


The  Conflict  Pair  Cleanup  Task  performs  a  function  equivalent  to 
the  Resolution  Deletion  Task.  The  Conflict  Closeout  Routine  and 
the  Pair  Record  Deletion  Routine  are  the  primary  routines  called 
by  this  task.  The  Conflict  Pair  Cleanup  Task  serves  primarily 
as  a  backup  to  the  Resolution  Deletion  Task  to  ensure  that  no 
conflict  pairs  are  overlooked  and  fail  to  be  deleted  when  the 
data  is  no  longer  needed.  This  task  might  be  needed,  for 
instance,  if  a  pair  for  which  own  site  is  responsible 
unexpectedly  failed  to  pass  through  the  coarse  screen  filter. 
Unlike  the  Resolution  Deletion  Task,  the  Conflict  Pair  Cleanup 
Task  searches  through  the  Pair  Records  for  the  current  ATARS 
sector,  looking  for  pairs  which  have  not  been  processed  on  the 
current  scan. 

15.3  State  Vector  Deletion  Task 


This  task  processes  aircraft  on  the  Deletion  List  (not  to  be 
confused  with  "resolution  deletion"  entries  on  the  Encounter 
List)  and  removes  each  aircraft  State  Vector  from  the  Central 
Track  Store  if  appropriate.  An  aircraft  may  be  put  on  the 
Deletion  List  in  three  ways: 

1.  By  the  Track  Update  Process  if  DABS  has  lost 
surveillance  contact  with  the  aircraft. 

2.  By  the  Track  Update  Process  if  missed  reports  have 
caused  the  ATARS  track  firmness  to  drop  below  the 
level  needed  to  qualify  for  ATARS  service. 

3.  By  the  Report  Processing  Task  if  the  track  is  seen  to 
have  left  the  ATARS/Domino  Surveillance  Area. 

If  the  aircraft  is  still  contained  in  a  Conflict  Table,  a  REMA 
or  REMD  entry  la  created  at  the  time  the  State  Vector  is 
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deleted.  If  ATARS  has  some  unfinished  business  with  the 
aircraft,  such  as  a  null  advisory  to  be  sent,  State  Vector 
deletion  is  delayed. 

15.4  Pseudocode  for  Pair  and  Track  Removal  Processing 


The  pseudocode  for  pair  and  track  removal  is  presented  in  this 
section.  It  should  be  noted  that  the  Resolution  Deletion  Task 
and  the  Conflict  Pair  Cleanup  Task  call  the  same  set  of 
routines,  which  are  presented  once,  following  the  Resolution 
Deletion  Task.  Also  note  that  in  the  Conflict  Closeout  Routine, 
pointer  (PTR)  variables  are  used  to  indicate  variable  GROUP 
names;  this  convention  does  not  adhere  strictly  to  the 
established  rules  for  pseudocode. 
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PAIR  AH 0  TRACK  EEHOTAL  LOCAL  PARAMETERS . 15-P3 

RESOLtJTIOH  DEL®TIOH  TASK  LOW— LET EL  LOGIC  .  .  .  15-?5 

"ASK  RESOLS"! OH_DELETIOS  .  15-P5 

\ 

ROT"INE  COSET  TC"_CLOSEOOT . 15-P7 

V 

process  bot h_aircraf*_Tlsibla  ........  .  15-P9 

'  i 

PPOCESS  one_alrcratt_i’lsibl.* .  15-P11 

RO^TI'IE  PAIR_RECO»D_3EtETIOH .  15-PI  3 

PROCESS  seareh_f or_palr_racorfl . . 15-P15 

°°0CESS  deletion_no*.lf  lcation .  15-P17 

PPOC’KS  C?E_4eletion  .  ,  .  15-°19 

PROCESS  C"E_  simplification  .  15-P21 

PROCESS  *:est_for_conf llct_tabl«_spllt  .  c  15-P23 

POnTI!!”  SEAH_FLAG_GPDATE . .  . . . 

ROOTIHE  IJPDATE_SBCT0R_ID . .  . .  15-P27 

COHELICT  PAIR  CLBAHOP  TASK  LOW-LBTEl  LOGIC  ...  .  15-P29 

TASK  CORE LICT_PAIH_CLBAROP  .  15-P29 

STATE  7 ECTO°  0*LBTIOH  "ASK  LOW- LET BL  LOGIC  .  15-P31 

"ASK  STA"E_VECTOR_DELETIO* . . .  15-P31 
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<***  PRR1BETERS  OSBD  I*  0»D»TE_SBCTOB_ID  ROOTISB  ***> 


STRIJCTORB  OSTPHRH 

SROOP  Talaes 
ItT  »E*R1 
IHT  RBHR2 
IRT  HM.PSBC 

BRPSTRPCTCTRB: 


I 


<  Lieit  of  "nearness"  for  two  sectors  > 

<  alternate  Halt  of  "nearness"  > 

<  Half  of  total  sectors  > 


t 

PKLGiDli^O  Pag*  BLANK-NOT  F lUflkD 


P»IR  1BD  TRUCK  EBBtmt  LOC»t  P1R1BETBRS 

19-P3 


t 


"•USE  RISOLOTOB.D'LCTIOS 

IK  (Fncoan*er  list,  central  tract  store) 

TypO"*  (tinted  list  of  conflict  tables)  : 

<  •’’his  task  etanines  the  encounter  list  for  conflict  pairs  no  longer  requiring 
resolution  adxisories  froe  the  local  site.  It  then  ensures  that  each  such 
conflict  is  closed  out  in  the  proper  Banner.  > 

RBP»AT  RFILS  (there  are  sore  entries  in  the  encounter  list  to  be  exaained)  ; 

let  next  entry  fros  encoanter  list; 

1°  (entry  type  so  'resolution  deletion') 

T3FR  Find  conflict  table  and  pair  record  for  ‘his  conflict; 

CPU.  CORFLICT_CLOSEOO?; 

IF  (okay  to  delete  pair  record) 

THBR  CALL  PAIR_RBCORD_DBLBTIOR; 

BLSF  indicate  in  pair  record  that  this  pair 
has  been  processed  on  current  scan; 

Set  pointer  to  list  of  potential  doeino  conflict 
aircraft  to  null  for  both  aircraft; 

BLSB  ;  <  do  not  process  this  entry.  > 

BWDRBPFAT; 

BSD  PBSOLa,'IO»_OBLBTIOR; 


HBSOLOTIOR  DBLBTIOR  TASK  HIGH* LETBL  LOGIC 
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TASK  R»SOLUTtOE_OELETI01l 

IJI  (Encounter  lis*,  central  ♦rack  store) 

I HOq"*  (Linked  list  of  conflict  tables)  ; 

BIT  PPOELOE; 

BBPBAT  BBTLB  (there  are  sore  entries  in  the  encoanter  list  to  be  exaalned)  ; 

Get  next  entrx  fros  encoanter  list; 

IT  (ELEETHT. ROREQ  Jg  STBOB) 

TBEB  Bind  conflict  table  and  pair  record  for  this  conflict; 

<  as  performed  in  PROCESS  s»arch_for_pair_reeord 
in  ROOTISE  PAI»_PBCORD_DfLETIOR  > 

CULL  CORriICT_CLOSEO!JT 

IB  (ACID1,  ACID2,  conflict  table,  pair  record) 

OPT  (PBDELOB)  : 

IP  (PRDELO*  E£  fHO?) 

THEB  CALL  PAI9_BBCOBO^OELBTIO» 

UJ  (ACID),  ICID2,  pointer  to  oalr  record) 
I5Q3T  (Conflict  tables,  central  ♦rack  store)  : 
ELSE  SEt  PSSC. PBISB; 

PBEC.  ac*.  IETR  »  SBOLL; 

PBEC.ac2.IBTB  «  I  BELL : 

Eisy  ;  <  do  not  process  this  entry.  > 


EEPBEPEAT: 


EBP  RB3OL0TI OB_OELETIOB ; 


BSSOIOTIOB  OBLETIOB  TASB  LOl-lETEL  LOGIC 
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»OUTlat  COf*lICT_CLOSBOUT 

11  (State  »«c*.ors,  conflict  table,  and  pair  record  for  a  conflict) 

OUT  (Indication  that  pair  record  can  ba  dalatad) : 

<  This  rontina  closas  oat  conflicts  shen  either  (1)  the  local  site  ia 

responsible  and  is  no  longer  calling  for  resolution  advisories  or  (2)  an 
aircraft  In  conflict  has  flovn  oat  of  coverage.  > 

If  (bo*h  aircraft  are  visible  to  ovn  site) 

TdCT  PgarOBH  both_aircraft_visible; 
tlSFIF  (one  aircraft  is  visible  to  own  site) 

•tat*  paBFOBB  one_aircraft_visible; 

OTpygeiSB  indicate  that  pair  record  can  be  deleted; 

tap  COHFtICV_CtOSPOUT; 


RFSOIOTIOW  OBIFTIOIT  ThSK  BIGR-lfFSt  LOOfC 
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500TI5E  COBPlICT_CLOSBOBT 

IP  (XCID1,  ACID2,  conflict  table,  pair  record) 

OPT  (PBDEL05)  : 

BIT  (TISI9LB1,  TISIBLB2)  ; 

PTB  (SVECT7,  acr,  acnr)  ; 

II  (STECT1 .  BESEIG  £2  SPALSB  ABO 

(STECtl.XTSS  B2  STBBE  05  STECT1.D81TS  £2  STPBE)) 
-PEB  SBT  TISIBIE1; 

SVECTV  =  SVBCT1; 
act  =  acl: 

ELSE  Ct*X5  71  SI  BL  El ; 
acn»  =  acl; 

I*  (S7BCT2 .  HESPLG  £2  SEXLSE  X50 

(S7EC'>,2.XTSS  E2  STB  BE  05  S7BCT2.  DP  ATS  »2  STB  BE)  ) 
I-L5I  SSI  SISIBLE2; 

S7ECT7  *  S7ECT2; 
aci  =  ac2; 

ELSE  CLBAP  7ISIBLP2; 
acn»  =  ac2; 


IP  (TISISLB1  B2  STPOB  AJfD  7ISIBLE2  52  ST  BOB) 
TBEP  PEPPOBB  both_aircraft_rl3ible; 

BISBIP  (TISIBIE1  £2  STBBB  OP  TISIBLB2  £2  S^BBE) 
THEH  PEPEOBB  one_alrcraft_Tialb le; 
OTHEBPISE  SET  PEDELOK; 

EBP  C0P?I.ICT_C10S*0BT; 


PESOIBTIOB  OEl*'*,IO»  TASK  LOt-LETBL  LOGIC 
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PBOCSSS  both_aircraft_visible; 

<  This  process  handles  the  closeout  of  a  conflict  vhen  both  aircraft  are 
still  visible.  > 

XT  (the  uplink  of  resolution  advisory  messages  is  being  attempted 
to  either  aircraft  for  this  conflict) 

THPB  CDI4  aPD»TB_SBCT08_ID; 

IP  (handoff  to  another  1TABS  site  is  not  being  atteepted  HUP 
resolution  advisory  not  null  for  at  leant  one  aircraft  DUD 
(incoapatible  advisories  sere  detected  on  last  uplink  2S 
positive  resolution  advisories  were  not  selected  OR 
positive  advisories  have  been  up  long  enough)) 

THPB  clear  resolution  advisory  in  conflict  table 
for  both  aircraft; 

PLSBIP  (ovn  site  is  responsible  for  resolving  this  conflict  >BD 
initial  resolution  advisories  have  not  yet  been  selected) 

THPB  Update  counter  to  indicate  a  • miss'  on  this  scan; 

If  (too  sany  scans  without  any  ’hits') 

THBB  indicate  that  pair  record  can  be  deleted; 

QTHBBBISB  ;  <  take  no  further  action.  > 

BMP  both_aircraft_visible; 


SB30LPTX0H  DBLBTIOB  TISK  BIGH-LBTBL  LOGIC 
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PROCESS  both_alrcraft_Tisible; 


n  (PBBC.acl.SISO  22  J-ROE  2S  PSTC.ac2.SSSD  22  ITROE) 

TUBS  CULL  UPD»TE_SECTOR_ID 

ISOOT  (1CID1,  »CTD2,  conflict  tabla,  pair  record) : 

IS  (PREC.HDOPP  22  SEMSB  SS2 

PREC. THIS  or  Esse. SHIS  not  nail  for  at  least  one  aircraft  4H> 
(PtTC. POSCHO  22  »»T  of  SRCHSHG,  ERCHDBL,  JSEG, 

SSEG,  or  $  DOUBLE  21 
(PREC. poscho  22  spos  A22 

SrSTIR.CTIBE  SI  »REC. TSTIRT  ♦  ISCED) )  ) 

THEE  clear  resolution  adsisors  in  conflict  table 
for  both  aircraft; 

ELSEI*  (PREC.ATSID  23  OESID) 

*HEH  12  (PREC.  POSCHO  22  SOSEHIT) 

THEH  PREC.  POSCHO  =  SOHEHIS; 

ELSEIT  (PREC. POSCHO  »2  SOHEHIS) 

THEE  SET  PR DELOS; 

<airan»  : 

OTHERWISE  ;  <  take  no  farther  action.  > 

ESP  both_aircraft_risible; 


SBSOLDTIOS  DEL ETIOE  T»SH  LO»-lSTRT,  LOGIC 
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PROCESS  one_aircraft_vislble; 

<  '''his  process  handles  the  closeout  of  a  conflict  when  only  one  of  the 
aircraft  is  still  risible.  > 

Clear  resolution  advisory  in  conflict  table  for  non-visible  aircraft: 

Indicate  in  pair  record  that  uplink  of  resolution  advisories  to  non-visible 
aircraft  will  no  longer  be  attenpted; 

If  (uplink  of  resolution  advisories  to  visible  aircraft  is  still  being 
atteepted  for  this  conflict) 

THEE  Sector  ID  in  pair  record  =  sector  of  visible  aircraft: 

I*  (resolution  advisory  3?  null  for  visible  aircraft  kJB 
handoff  to  another  ITkRS  site  is  not  being  atteepted) 

THEE  IP  (incoaoatible  advisories  were  detected  on  last  uplink) 
‘’’HER  cleat  resolution  advisory  in  conflict  table 
for  visible  aircraft; 

ELSBI?  (visible  aircraft  is  BCAS-equipped) 

THEM  indicate  in  pair  record  that  uplink  of  resolution 
advisories  to  visible  aircraft  will  no 
longer  be  atteepted  for  this  conflict; 

ELSBIP  (positive  advisories  were  not  selected  OR 

positive  advisories  have  been  np  long  enough) 

THEE  clear  resolution  advisory  in  conflict  table 
for  visible  aircraft; 

OTHERRISE  ;  <  take  no  further  action.  > 

ELSE  IP  (resolution  advisory  is  null  for  visible  aircraft) 

THEM  indicate  that  pair  record  can  be  deleted: 

SEP  one_aircraft_visible; 


RESOLOTIOE  DBLETIOE  TUSK  HIGH-LEVEL  LOGIC 


PROCESS  one_aircraft_visible; 


Cl*ar  resolution  advisory  in  conflict  table  for  non-visible  aircraft; 
CtfSS  PBBC.acnv.SBHD; 

II  (PBBC.acv. SSHD  £2  IT SOB) 

THBS  PBBC. SECTID  -  SBBCTf . STSTD; 

II  (PBBC. THas  or  PREC.HSSS  not  noil  for  visible  aircraft  asp 
PHBC.HDOBB  g2  SP1LSS) 

Iasi  II  (P8BC.  POSCBD  52  I8CHSHS  OS  PBBC.  POSCHD  £2  IRCSDBt) 
TEES  clear  resolution  advisory  in  conflict  table 
for  visible  aircraft; 

EtSEIB  (SVECT». ITSBQ  8$  SaBEQ) 

THBS  CLEAR  PSBC.acv. SBSD; 

ELSEIB  (PS EC.  POSCHD  SB  IPOS  08 

STSTRR. CTIHB  2J  PBBC. TSTSBT  t  TSCBD) 

THBS  clear  resolution  advisory  in  conflict  table 
for  visible  aircraft; 

QTHEBSISE  ;  <  take  no  further  action.  > 

ZJlS. *  II  (resolution  advisory  is  null  for  visible  aircraft) 

THBS  SET  PBBBLOK; 

ESQ  one^aircraft_visible; 


S8S010TI0S  OBLBTIOR  THIS  LOS-LETEL  10GIC  - — 

1 


15-P11 


BOOTH*  PiTB_BPC08D_DEt!TI0R 

IB  (IDs  of  t»o  aircraft,  pointer  to  pair  record) 

IBOOT  (Conflict  tables,  central  tract  store) ; 

I?  (pointer  to  pair  record  nail) 

T38B  PEBPOB 3  search_f or_palr_record ; 

JP  (pair  record  exists) 

T3EB  PEBPORH  delet ion_notif ica* ion : 

Sa»e  aircraft  IDs  and  poin*er  to  pair  record; 

Tnlinfc  pair  record; 

IOOP;  <  Bepeat  for  each  'known*  aircraft  in  pair.  > 

Redace  the  naaber  of  conflicts  for  this  aircraf*-  by  1; 

IX  (there  are  no  sore  conflicts  ineolsing  this  aircraft) 
THEW  PBBPOBH  CTE_deletion; 

ELSE  PPPPORH  CTE_siaplification; 

E II TIP  (all  'known'  aircraft  in  pair  hare  been  processed); 
PWOtOOP; 

Delete  pair  record; 

IP  (no  sore  aircraft  reaain  in  conflict  table) 

THEE  unlink  and  delete  entire  conflict  table; 

EISBIP  (naaber  of  aircraft  reaaining  in  conflict  table  *) 
THEB  <  conflict  table  cannot  base  split.  > 

Cl'L  SE»H_FL»G_DPD»TB; 

OTHBRBTSB  PPBPOBB  test_for_conf lict_table_split ; 

XIXS  s  <  take  no  action.  > 

EBP  ?»IR_REC08D_DBLBTI0R; 

-  BSSOLDTIOB  DPLBTIOR  TUSK  BIGH-LETEL  LOGIC  - 


15-P12 


BOPTIBS  PAIR_BSCOBD_DELETIOS 
15  (ACID1,  ACID2,  PRP-nR) 

1EOOT  (Conflict  ‘ables,  central  track  store)  ; 

IP  (PRPTB  JHOIL) 

1222  PEBPOPE  search_f or_pair_record ; 

I?  (PRPTB  RE  *»OLL) 

1222  2222222  deletion_notif ication; 

Save  PBEC.acl.Pac,  PBSC.ac2.PAC,  and  PRPTR; 

Unlink  oair  record; 

tOOP;  <  Repea*  for  each  'knoen*  aircraf*  in  pair.  > 
CTSRTRT. BCOB  =  CTERTRY. HCOH  -  1; 

12  (CTSBTBY.BCON  E£  0) 

THRU  PSBPOPR  CTE_delelion; 

ELSE  PSRPORH  CTB_siaplification; 

S X ITl P  (all  ’ knovn*  aircraft  in  pair  have  been  processed): 
SBOIOOP: 


Delete  oair  record; 

12  (CTEEAD.  RAC  0) 

TUBE  unlink  and  delete  entire  conflict  table; 

EISBIP  (CTHEAD.  RAC  ^T  «) 

1322  QMtk  S!AR_Pt AG_DP0ITS  15  (Central  track  store) 

IBOOT  (Conflict  table)  ; 

OTHERWISE  PBBPOBH  test_for_conf lict_table_split.; 

SL5S  ;  <  take  no  action.  > 

242  -0air_vvcdpd_d5Lstior: 


RSSOIOTIOR  DELBTTOR  TASk  10B-I.BYEI  LOGIC 
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PROCESS  search_for_pair_record; 

<  This  process  searches  for  a  pair  record,  given  the  pointers  to  the  state 
vectors  of  two  aircraft  (at  least  one  of  which  anst  be  available) .  > 

IP  (aircraft  1  is  unknown) 

"•HEP  IP  (aircraft  2  is  not  involved  in  any  conflicts) 
no  conaon  conflict  table  exists; 

PISE  coaaon  conflict  table  »  conflict  table  of  aircraft  2; 
P1SBIP  (aircraft  2  is  unknown) 

THEE  I*  (aircraft  1  is  not  involved  in  any  conflicts) 

THEE  no  coaaon  conflict  table  exists; 

ELSE  coaaon  conflict  table  =  conflict  table  of  aircraft  1; 
81SEI*  (either  aircraf*  is  not  Involved  in  any  conflicts) 

TH PE  no  coaaon  conflict  table  exists; 

HtSEI*  (aircraft  1  and  aircraft  2  are  in  different  conflict  tables) 

^"EE  no  coaaon  conflict  table  exists; 

OTHBESI SE  <  both  aircraft  are  in  the  saae  conflict  table.  > 

Coaaon  conflict  table  *  conflict  table  of  either  aircraft; 

IP  (no  coaaon  conflict  table  exists) 

THEE  coaaon  pair  record  does  not  exist; 

PISE  <  search  conflict  table  for  coaaon  pair  record.  > 

100? :  <  Repeat  for  each  pair  record  in  coaaon  conflict  table.  > 

If  (both  aircraft  are  in  this  pair  record) 

THEE  coaaon  pair  record  ■  this  pair  record; 

ELSE  ;  <  coaaon  pair  record  not  yet  found.  > 

EIITIP  (coaaon  pair  record  found  all  pair  records  exaalned) ; 

psploop: 

IP  (no  coaaon  pair  record  found) 

THEE  coaeon  pair  record  does  not  exist; 

EED  search_f or_pair_record; 


RESOLCTIOE  DEIETIOH  "»SK  HIGH-LETEL  10GIC 
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PROCESS  search_for_palr_record; 

PTO  COHHOH_CT; 

PPPTR  *  SHULL; 

13  (Acroi  32  suhk) 

I  Sis  II  (STBCT2.CTPTR  £2  SHULL) 

THRU  COHHOH_CT  »  SHULL; 

ELSE  COHHOH_CT  »  SVECT2. CTPTR; 

ELSEIE  (HCID2  32  SUHK) 

THEM  IP  (SVECT1.CTPTP  *2  SHULL) 

THEH  COHHON_CT  =  SHULL; 

ELSE  COHHOS_CT  =  SVECT1 . CTPT? ; 

?1SEIP  (ST»CT1.CTPTH  *2  SHULL  OS  S7ECT2 . CT»TB  32  SHULL) 

THEH  COHHOH_CT  »  SHULL; 

El 5 EXP  (STECT1.CTPTP  HE  SHECT2.  CTPTR) 

THEH  COHHOH_CT  *  SHULL; 

OTHEHHISE  COHHOH.CT  =  S7ECT1. CTPTR ; 

I»  fCOHHOH_CT  E2  SHULL) 

TH5H  ; 

1125  I22£:  <  Heoeat  for  each  pair  record  in  common  conflict  table.  > 

13  (PHEC.acl.PHC  32  STSCT1.CTE  312  PREC.ac2.PHC  32  SVECT2.CTE) 
THEH  set  PHPTR  to  point  to  this  pair  record; 

TtSE  ;  <  cosson  pair  record  not  yet  found.  > 

(PRP,"H  HE  SHULL  23  all  pair  records  examined)  ; 

EHDLOOP: 

ESQ  searcb_for_pair_record: 


RESOLUTTOH  OFLBTIOH  THSH  LOW-LETEL  LOGIC 
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PROCESS  deletion_notlf ication: 

<  ’’his  process  notifies  appropriate  retote  sites  of  the  deletion  of  a  pair 
record  for  which  the  local  site  was  responsible.  > 

IF  (own  site  is  responsible  for  this  pair  HKD 

either  aircraft  is  in  a  seaa  with  a  connected  site) 

THE!*  Create  a  conflict  table  request  sassage  with  REPtf  field  *  0 
and  DEL  field  «  1; 

Send  aessage  to  other  connected  sites  indicated  by 
GEOG  fields  in  state  rectors  of  both  aircraft; 

SSD  deletion_notif ication ; 


RESOIOTIOW  DStETIOE  TUSK  SIGH-LETEI  LOGIC 
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PROCESS  deletion_notification; 


IF  (PSEC.  VTSID  OfNID  (SFECT1.GEOG  U  OPSID  Qjt  57*0*2. GBOG  0**10)) 

THE*  Create  a  conflict  table  request  aessage  aith  PEPLT  field  *  0 
and  DEL  field  >1; 

Send  aessage  to  other  connected  sites  indicated  by 
S7PCT1 . GSOG  and  S7ECT2.  GEOS ; 

ESP  deletion_notification: 


**5010*10*  OELSTIOW  *»SK  LOf-LETSL  LOGIC 
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PROCESS  CTE_deletlon; 


<  This  process  deletes  an  aircraft's  conflict  table  entry-  > 

Set  CTPTR  and  CTE  *  nail  in  this  aircraft’s  state  sector: 
Reduce  conn*  of  aircraft  in  conflict  table  by  1; 

IP  (this  aircraft  is  reaote) 

TRER  IP  (CREPT  entry  exists  for  this  aircraft  ) 

PHEW  delete  CREPT  entry; 

Onllnk  and  delete  resote  lis*  entry: 

Onlin*  and  delete  conflict  table  entry  for  this  aircraf* : 

PRO  CT?_deletion; 


R ESOLOTTOR  OELETIOR  TUSK  HIGH-LETEL  LOGIC 
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PBoctss  CTS_4*l*tlon: 


STBCT.  CTPTR  -  S1HJLI; 

STECT.CTE  -  SMJll; 

CTHEhD.HlC  -  CTHEHO.  S»C  -  1; 

II  (CTESTPT.SEHPIO  JjJ  STBOB) 

TBEB  II  (CBBPt  entry  Mists  for  this  aircraft) 

THEI  ds lots  CBSPX  entry; 

Unlink  and  delete  EEEl  or  EEBO  entry; 

Unlink  and  deist*  conflict  table  entry  for  this  aircraft; 

jjtp  CTE_d*letion ; 


EBSOltmOS  DBlBTIOf  TASK  LOS-lBTBl  LOGIC 


PROCESS  CTE_si salification; 

<  this  process  updates  an  aircraft's  conflict  table  entr*  after  a  pair  record 
insolvinu  the  aircraft  is  deleted.  > 

If  (pair  record  to  be  dele*ed  contains  horizontal  RA  for  this  aircraft) 
tflff  Decrement  coant  of  horizontal  resolntion  adrisories; 

I*  (connt  SQ  0) 

THRU  set  ACIDS  »  nail; 

BLSt  Search  through  resaining  pair  records  for  those 
containing  horizontal  RAs  for  this  aircraft; 

Set  ACIDS  to  point  to  one  such  pair  record; 

Sate  composite  horizontal  resolntion  adsisory  in  HHAR; 

If  (pair  record  to  be  deleted  contains  serttcal  RA  for  this  aircraft) 

"‘HR S  Decrement  coant  of  sertical  resolution  adsisories; 

If  (count  0) 

THRU  set  ACID*  *  nail; 

BLSf  Search  through  renaining  pair  records  for  those 
containing  sertical  RAs  for  this  aircraft; 

Set  ACID*  to  point  to  one  such  pair  record; 

Sare  coaposite  rertical  resolution  ad*isory  in  *SAR; 


*12  C?B_sisplif  ication ; 


R BSO LOTIOS  DBLBTIOR  TASK  SIGH-LBTBL  LOGIC 
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PROCESS  CTP_sieplification; 

IP  (P8EC.PHRAH  not  nnll  for  this  aircraft  in  pair  record  to  be  deleted) 
THER  CTERTRT. RSITH  «  CTERTRT. HOtTH  -  t; 

I?  (CTERTRT. EOLTH  22  <M 

THER  CTERTRT. ACTDH  «  SROtt; 

ELSE  Search  throagh  reaaining  pair  records  for  those 
containing  horizontal  Sis  for  this  aircraft; 

Set  ACIDS  to  point  to  one  snch  pair  record; 

Sate  composite  horizontal  RA  in  CTERTRT.  HBAR; 

IP  (°R®C.  PTRAR  not  nail  for  this  aircraft  in  pair  record  to  be  deleted) 
TgSS  CTERTRT.  SUITE  =  CTSRTRT.  HtJLTT  -  1; 

12  (CTERTRT .  SOITV  £2  0) 

THEM  CTERTRT. ACIDT  »  SROII.: 

ELSE  Search  through  remaining  pair  records  for  those 
containing  eertical  R As  tor  this  aircraft; 

Set  acidt  to  point  to  one  snch  pair  record; 

Sare  composite  Tertical  RA  in  CTERTRT.  TflAR; 

PRD  CTE_si»plif ication ; 


•ESOtOTTOR  DELETIOR  TASR  tOW-lBTSt  LOGIC 
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PPOCESS  test_for_conflict_table_split; 

<  This  procsss  tssts  for  a  split  in  a  conflict  tabls  aftsr  a  pair  rscord  is 
deleted.  If  tha  tabls  has  split,  it  than  deteraines  which  aircraft  pairs 
belong  in  aach  naw  tabla.  > 

Craata  a  linked  list  (list  1)  of  all  pair  racords  retaining  in  conflict  tabla; 
Salact  aircraft  ID  fron  first  conflict  tabla  entry  and  place  in  list  B; 

BEPBa"*  DWTIL  (list  a  is  atoty  23  list  B  is  eapty) ; 

Salact  nast  aircraft  ID  fron  list  B;  <  subject  aircraft  > 

LOOP;  <  Hopes t  for  aach  oalr  in  list  a.  > 

U  (subject  aircraft  is  in  this  pair) 

THBH  He nova  this  pair  froa  list  h; 
add  this  pair  to  list  C; 

add  ID  of  other  aircraft  in  this  pair  to  botton  of  list  B; 
EXITIP  (all  pairs  in  list  a  exaalned) ; 

5121322! 


I*  (list  A  is  etpty) 

TABU  <  no  conflict  tabla  split  has  occurred.  > 

CALL  SBAB_PIAG_OPDAf B; 

ELSE  <  conflict  tabla  has  split.  > 

Divide  conflic*  tabla  into  two  conflict  tables  --  aircraft  on 
list  B  and  pairs  on  list  C  fort  first  tabla,  while  reasiulng 
aircraft  and  pairs  on  list  A  fora  second  tabla; 

CALL  SEifl_PLAGJJPDATE;  <  for  first  conflict  tabla  > 

CALL  SEin_?tiG_OPDATB;  <  for  second  conflict  table  > 

332  tas*_for_conf  lict_table_ split ; 


8ES0L0TI0W  DBimOS  TASK  HIGH-LEVEL  LOGIC  - 
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PROCESS  test_for_conf lict_table_spllt ; 

£12  pacs; 

Create  a  linked  list  (list  1)  of  all  pair  records  retaining  in  conflict  table; 
Place  pointer  to  first  conflict  table  entry  in  list  B; 

REPEAT  UNTIL  (list  A  is  empty  gf  list  B  is  empty)  ; 

PACS  3  nest  aircraft  ID  froa  list  B;  <  subject  aircraft  > 

LOOP;  <  Sepeat  for  each  pair  in  list  A.  > 

£P  (PACS  25  PSEC.acl.PAC  Of  PACS  S g  P3EC.ac2.PAC  for  this  oair) 

THEN  Remove  *his  pair  froa  list  A; 

Add  this  pair  to  list  c; 

Add  PAC  of  other  aircraft  in  this  pair  to  bot*-oa  of  list  ?; 
EXITIP  (all  pairs  in  list  A  examined)  ; 

ENPiOOP: 


IP  (list  A  is  empty) 

15.55  CALL  SEAH_PLAG_aPDATE  JR  (Central  track  store) 

I  ROOT  (Conflict  table) ; 

El  SB  Divide  conflict  table  into  two  conflict  tables  --  aircraft  on 

list  B  and  pairs  on  list  C  fora  first  table,  while  remaining 
aircraft  and  pairs  on  list  A  fora  second  table; 

CALL  SEAH_PLAG_DPDATE  If  (Central  track  store) 

IROOT  (first  conflict  table)  ; 

CALL  SEAfl_PLAG_UPDATE  If  (Central  track  store) 

ISOOT  (Second  conflict  table)  ; 


END  test_for_conf lict_table_split; 


RESOLUTION  DELETION  TASK  L01-LBPEL  LOGIC 
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BOOTHE  Sni_n»0_0BD»T8 
UJ  (Central  track  store) 

I  boot  (Conflict  table) : 

<  This  rootina  deteraines  tha  sotting  of  tha  saaa  flag  for  a  conflict  table.  > 

CLEAR  saaa  flag  in  conflict  table; 

LOO?;  <  Rapaat  for  aach  aircraft  in  conflict  tabla.  > 

I*  (bit  sat  in  G80G  field  for  any  connactad  site) 

THEM  532  flag; 

*TIT?  (saaa  flag  set  2J  all  aircraft  in  conflict  table  ha?e  been  selected)  ; 
8BDLOOP; 

EBP  58AS_»LAGJJ?D»TB: 


B8SOL0TIOB  D8L8"I0»  T*SK  BI9R-LETBL  LOGIC 


15-PJ* 


122*115  SHH_m8_0PD»»1» 

U  (Cantrnl  track  stora) 

I  HO?*  (Conflict  tabla) ; 

ana  cthsid.  seih; 

1QQ£:  <  *«p«at  for  aach  aircraft  in  conflict  tabla.  > 

12  (3TSCT.  8E0G  fj  ST3TIB.  OWtXD) 
taw  551  cTBRio.sna; 


Eimt  (CTHEjd.  sain  52  f^EOE  21  nil  aircraft  in  conflict  tabla  aalactad)  ; 

2121222; 

255  SB»a_FL»G  "POUTS; 


E tSOlOTIOf  DEUTXOf  t»3K  10*-L*T*I  LOGIC  - 


is-m 


BOOTIES  DPD»TE_SECTOS_ID 

LS22*  (state  rectors,  conflict  table,  and  oair  record  for  a  conflict) 

<  This  routine  updates  the  sector  ID  in  a  pair  record.  > 

IP  (either  aircraft  is  renote) 

THEil  sector  ID  =  sector  of  non-renote  aircraft: 

ELSEIT  (both  aircraft  in  sane  sector) 

THEE  sector  ID  =  coneon  aircraft  sector: 

ELSEIE  (aircraft  are  less  than  three  sectors  apart) 

THEE  sector  ID  =  sector  swept  first  by  radar  bean; 

OTHEBEISS  sector  ID  =  aircraft  sector  swept  last  by  radar  bean: 

EED  0PDiTE_SECTOH_ID ; 


»ESOtO",IOH  OB15TIOH  TASK  BIGB-LEVBL  LOGIC 
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BOOTHS  0PD»TB_SSCTOB_ID 

HOOT  ( BCID1 ,  KCI02,  conflict  tabla,  pair  racord)  ; 

1IT  DEITH; 

If  (CTEBTHT.BBHFIG  *T«OS  for  althar  aircraft) 

THBB  PBBC.SECTID  «  stsct. STSID  of  noa-raaota  aircraft; 
B1SBIF  (STBCT1. STSID  STECT2. STSID) 

THBB  PBBC.SECTID  »  STBCT1 . STSID; 

OTHEBBISE  OBIT*  «  UBS  (STSCT2.  STSID  -  STBCT1.  STSID)  J 
TF  (OBIT*  1£  KB* HI  &B 

(DBLT»  GT  HALFSEC  OBIT*  U  BE1B2) ) 

THBB  PBPC.SBCTID  ■  HIH  (3TBCT1.  STSID,  STBCT2.  STSID) 
81  SB  PHBC.  SBCTID  »  8*1  (STBCT1 .  STSID,  STBCT2- STSID) 

BHD  OPD*‘rB_SECTOP_ID ; 


BBSOtOTIOB  DBIBTIOB  TUSH  lOW-tBTBl  10GIC 
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TASK  C0BPLirT_PAI?_CL8AB0P 

H  (Central  ttaclt  store,  10  of  current  sector) 

IWOC*  (linked  list  of  conflict  tables)  ; 

<  This  task  serves  as  a  backup  to  the  Resolution  Deletion  Task  to  ensure  that 
conflicts  are  closed  out  in  the  proper  aanner.  It  searches  the  linked  list 
of  conflict  tables  for  a  sector  to  find  conflict  pairs  not  processed  on  the 
current  scan.  > 

REPEAT  WHILE  (there  are  sore  conflict  tables  to  be  ezasined) ; 

Select  next  conflict  table; 

REPEAT  WHILE  (there  are  sore  pair  records  to  be  examined)  ; 

Select  next  pair  record; 

IE  (sector  ID  in  pair  record  $2  current  sector  ahd 
this  pair  has  not  been  processed  on  current  scan) 

THBB  CALL  COWPLICT.CIOSEODT; 

H  (okay  to  delete  pair  record) 

T?EB  CALL  PAIR_RECORD_DELBTIOB; 

ELSE  CLEAR  flag  which  Indicates  pair  has  been  processed 
Set  pointer  to  list  of  potential  doelno  conflict 
aircraft  to  null  for  both  aircraft; 

ELSE  ;  <  do  not  process  this  pair.  > 

EBDREPSAT; 

izsmziz- 

EBP  COBELICT_?AI3_CLEABDP; 

-  COREL ICT  PAIS  ClEABO?  TASK  HIGH-LSTEL  LOGIC  - 
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T»S_B  COHPIICT_PM?_CIE»HOP 

U !  (Central  track  star*,  id  of  current  sector) 

HOOT  (Linked  list  of  conflict  tables) ; 

BIT  PHDELOB; 

BEPEHT  «KILB  (there  are  eore  conflict  tables  to  be  exaeined)  ; 

Select  next  conflict  table; 

BBpiy  ifllLE  (there  are  sore  pair  records  to  be  exaained)  ; 

Select  next  pair  record; 

IP  (PBBC. SBCTID  *2  current  sector  HD 
P1BC.  PWISP  12  SPkLSB) 

1BBH  CkH  COHPLICT_CLOSBOOT 

U  (1CID1,  ICID2,  conflict  table,  pair  record) 

221  (PSDBLOH)  ; 

IE  (PIDELOK  52  *T*DB) 

*rB3E  C*LL  P»IH_BBCOBD_DEIBTIOH 

IE  (1CID1 ,  1CID2,  pointer  to  pair  record) 
IHOOT  (Conflict  tables,  central  track  store) ; 
SHE  CL  BIB  PHEC.PBISf; 

PRSC.acl.IBTl  ■  SHELL; 

PBBC.ac2.IBTH  *  SHELL; 

JEUS  :  <  Bo  not  process  this  pair.  > 

SBPB8PB1T: 

SIPBSPPIT: 

PIP  COHniCT_?»IH_Ct?kHEP; 

-  COBPLICT  PUB  Cl  SWOP  T»3K  LOB-LBTBL  L08IC  - 


15-P29 


TISK  ST1TS_?BCT0R_DEISTI0E 

XI  (Deletion  list,  links!  list  of  conflict  tnblns) 

I  HOOT  (Central  track  store) ; 

<  This  task  is  responsible  for  deleting  tbs  state  rector  of  an  aircraft  ebich 
has  left  the  IThRS/dosino  service  area  or  which  is  no  longer  being 
adequately  tracked.  > 

BBPMt*  EHI1B  (there  are  sore  entries  in  the  deletion  list)  ; 

Select  aert  aircraft  froa  deletion  list; 

XX  (there  is  no  conflict  table  for  this  aircraft) 

THEE  the  state  rector  is  to  be  deleted: 

ELS5IE  (there  are  no  conflicts  inrolrlng  this  aircraft  for  which  the 

uplink  of  resolntlon  advisory  aessages  is  still  being  attenpted) 
THEE  The  state  rector  is  to  be  belated; 

Create  an  eatrr  la  REM  or  RESD  for  this  aircraft; 

OTSKBJISE  the  state  rector  is  not  to  be  deleted; 

XI  (the  state  rector  is  to  be  deleted) 

TREE  Erase  CEBP*  or  creed  entry; 

XX  /this  aircraft  has  an  entry  in  CRSTI) 

THEE  delete  CESEI  entry; 

Unlink  fros  sector  thread; 

Delete  the  atate  rector; 


£m£Utt; 


EED  STkTw_TECTOS_DSlE?tOE; 


S*»TE  TECtOE  DElEttOE  T1SK  HIOH-tETEl  LOSIC 


15-PJO 


TiSF  STATE_VECTOP  J3ELETI0H 


1 H  (Deletion  list,  linked  list  of  conflict  tables) 

IWOOT  (Central  track  store) ; 

PTP  ACID; 

BIT  OEDEL; 

REPEAT  HEILE  (there  are  sore  entries  in  the  deletion  list)  ; 

ACID  »  ID  of  next  aircraft  on  deletion  list; 

Access  SVECT  for  this  aircraft  via  ACID; 

IZ  (SVECT. CTPTR  E£  SHULL) 

THEN  SET  OKDEL; 

ELSBIE  (PSEC.SSHD  not  set  in  any  pair  records  involving  this  aircraft) 
1313  S£T  OKOEL; 

Create  an  entry  in  PEHa  or  PEED  for  this  aircraft; 

OTHEPHISE  CLEAP  OKDEL ; 

I?  (OKDEL  Efl  Jt-BU?) 

THEE  Erase  CREEA  or  CBEPD  entry; 

1*  (SVECT. ATCBEE  HE  SHULL) 

THEH  delete  CHEF  X  entrv  for  this  aircraft; 

Unlink  froe  sector  thread; 

|  De' ate  the  state  vector; 

i 

! 

EHPPEPgAa*; 

|  S22  STAa,E_VECTO»_DELETIOH; 


STATE  VECTOR  DELETIOH  TASk  LOt-LEVEL  LOGIC 
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16.  MESSAGE  UPLINK  PROCESSING 


This  section  discusses  the  construction  of  the  uplink  messages 
to  equipped  aircraft.  These  messages  are  defined  in  the  ATARS 
National  Aviation  Standard  (Reference  9).  All  the  messages 
discussed  In  this  section  are  sent  in  the  MA  field  of  a  DABS 
Comm-A  message.  Reference  9  provides  complete  details  of  these 
messages,  their  signal  formats,  and  their  coding. 

16.1  Classes  of  ATARS  Service 

Reference  9  currently  defines  three  classes  of  ATARS  Service, 
denoted  as  Class  0,  Class  1,  and  Class  2.  This  document 
contains  the  logic  to  service  only  these  classes,  although  more 
may  be  defined  In  the  future.  The  classes  represent  alternative 
levels  of  information.  Messages  from  one  of  these  classes  are 
sent  to  an  aircraft  according  to  Its  airborne  processing 
capabilities.  The  message  sets  are  designed  to  minimize  the 
processing  required  by  the  simplest  user,  and  thus  minimize  his 
avionics  cost;  and  to  minimize  the  ATARS  message  load  on  the 
DAES  channel  by  not  sending  certain  information  to  those 
aircraft  not  equipped  to  process  it. 

Certain  message  types,  namely  the  ATARS  Resolution  and  the 
ATCRBS  Track  Block  Messages,  are  common  to  all  three  classes  of 
Service.  These  are  described  in  the  section  for  Class  0 
service.  Certain  other  types  are  also  common  to  Classes  1  and 
2.  These  are  described  in  the  section  for  Class  1  Service.  A 
summary  of  all  message  types  appears  in  Reference  9  and  is 
repeated  herein  as  Table  16-1. 

16.1.1  ^ss  0  Service 


Class  0  Service  Is  intended  for  an  aircraft  with  simple  ATARS 
avionics.  The  avionics  Is  assumed  not  to  store  traffic  advisory 
data  in  a  "track  file,"  as  described  below  for  higher  classes  of 
service.  The  avionics  may  only  display  position  data  for  one 
traffic  advisory  at  a  time,  or  it  may  be  capable  of  displaying 
several  traffic  advisories.  To  allow  for  this  limited 
capability,  traffic  advisories  are  ordered  in  decreasing  order 
of  "importance"  so  that  the  pilot  will  be  shown  the  most  urgent 
one's).  The  following  sections  define  the  messages  for  Class  0 
Se  r  v  1  c  e  . 


•  *  . 1 .1.1  ATARS  Resolution  Message 

'  message  is  the  same  for  all  classes  of  service.  It 

•  « :  - a  14-bit  COL  field,  which  is  the  column  to  be  written 
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TABLE  16-1 


HA  SURE  I  ELD  STRUCTURE  OF  A  TARS  MESSAGES 

A TARS  CLASS  OF  ATARS 


MESSAGE  NAME 

SERVICE 

SURFIELD 

STRUCTURE  OF  HA 

ATARS  Resolution 

0.1,2 

(aEsTTTT" 

-3 

(APSi:4) 

-0 

(  COL: 14  )( 

F5*TT5  k 

»**:12  XsTfTI) 

Not  Assigned 

- 

-3 

-1-15 

- 

Six  Advisories 

0 

-1 

-0 

<  ***.-12  )(' 

***••12  X  SIX: 6  )( 

SIX; 6  )(  SIX: 6  ) 

(  'STT:'i  ) 

Three  Advisories 

0 

*1 

-1 

( - - 

)(  ***TH  )( 

— Kirn - ) 

Not  Assigned 

- 

-1 

-2 

- 

ATCRBS  Track  0,1,2  -l  -3  Note:  Defined  In  Ref.  11:  3. 3. 2. 3. 2  end  la 

Block  sent  only  to  BCAS  equipped  elrcreft. 


Not  Assigned  -1  -1  -4-6 


Auxiliary 

When  RST-0 

Advisories 

1,2 

•1 

-7 

(  TER: 8  )(  OBT : I 3  )(  RST:I  )(  OBT:ll  )(  0BT:13  : 

When  RST-1 

(  T8B:8  )(  08T:13  )(  BST:1  )(~  8TD:26  ) 


Own  Plu.  2  «1  -8  (  0DS:U  )(  A 8C.-24  '  '  ) 

Altitude  Echo 


Own  Plu.  2  -l  -9  (  OPS : 2*  )(  PPT:2»  ) 

Proximity 


Start /End  2  -1  -10  (  PDT:24  )(  S8P:24  ) 

Encounter 


Dual  Proximity  1,2  -1  -11  (  PPT:24  )(  ~  PPT:24  ) 


Proximity  Plus  1,2  -1  -12  (  PDT:24  )(  AEC:24  ) 

Altitude  Echo 


Start  Threat  2  -1 

-13 

(. 

ODS : 24 

)( 

- S5T5! - ) 

Threat  1,2  -1 

-14 

(' 

PDT: J4 

)(~ 

- - ) 

Not  Assigned  -  -1 

-15 

- 

(•^Al)  can  b«  al thtr  (TPA:l2). 

(tEaT?) 

( ORA :  Id 

F)  OX  (  BAA:  12). 

or  a  Null 

Advisory 

(«*^;18)  can  ba  «tth«r  (T?8:18) .  (Ut:  18) .  ( TAfc :  1  fe )  (0*8;  18).  OR  (8*808),  or  a  Null  Advisory 
Noe:  (nii»)  d.not.a  .  aubtlald  da.lfn.c.d  'XXX'  which  1.  aaaignad  N  bit,. 
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into  the  aircraft  RAR  column  designated  by  the  SIT  field.  The 
COL  field  represents  the  composite  of  all  resolutions  the  site 
is  sending  the  aircraft  for  all  conflict  pairs.  The  site 
repeats  the  message  each  scan  during  the  conflict,  and  sends 
this  message  again  with  COL  containing  all  zeros,  once  at  the 
end  of  the  conflict  to  remove  its  advisories  from  the  RAR.  SIT 
corresponds  to  the  ID  of  the  site  originating  the  advisories. 

It  is  normally  set  to  own-ID.  In  the  backup-master  mode,  It  may 
contain  the  failed  site's  ID.  When  performing  remote  uplink,  it 
contains  the  requesting  site's  ID. 

This  message  contains  the  TRA  subfield  which  describes  the 
threat  or  proximate  aircraft  causing  the  resolution  advisory. 

In  the  case  of  a  multi-aircraft  encounter,  the  most  critical 
threat  is  used.  A  resolution  advisory  should  always  be  caused 
by  an  aircraft  whose  Encounter  List  entry  is  a  Threat  type. 
However,  on  the  scan  when  the  final  (zero)  COL  field  is  sent, 
the  only  traffic  remaining  may  have  entries  with  Proximity  type. 

The  resolution  message  also  contains  a  12-bit  subfield.  This 
may  contain  another  threat  or  proximity  advisory,  or  a  terrain, 
airspace,  or  obstacle  advisory. 

16.1.1.2  ATCRBS  Track  Block  Message 

This  message  is  sent  only  to  BCAS-equipped  aircraft.  Its 
generation  (Section  8.1)  is  dependent  upon  BCAS  logic,  and  is 
independent  of  any  ATARS  traffic  and/or  resolution  advisories  to 
BCAS  for  the  same  ATCRBS  traffic.  Up  to  eight  such  messages  may 
be  sent  to  each  BCAS  aircraft,  depending  upon  the  number  of 
qualifying  ATCRBS  tracks.  The  message  contains  a  SIT  field  as 
in  the  ATARS  Resolution  Message,  and  a  track  number  to  aid  BCAS 
in  associating  messages  with  the  same  track  on  subsequent 
scans.  The  track  data  contains  range,  range  rate,  altitude, 
altitude  rate,  and  bearing.  ATARS  tracked  data  is  predicted 
ahead  one  scan  to  the  time  of  transmission  of  the  message. 

16.1.1.3  Three  Advisories  Message 


If  no  ATARS  Resolution  Message  is  constructed,  this  message  is 
used  to  send  up  to  three  advisories.  The  first  two  advisories 
are  contained  in  18-bit  subfields,  and  the  third  in  a  12-bit 
subfield  as  described  above  for  the  ATARS  Resolution  Message. 

The  18-bit  subfields  may  contain  any  of  the  following:  a  threat 
or  proximity  advisory,  which  is  like  that  of  the  12-bit  subfield 
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with  additional  data  for  range  and  fine  altitude;  terrain, 
airspace  or  obstacle  advisories  containing  the  same  data  as  for 
the  12-blt  subfield;  or  an  altitude  echo.  If  there  are  at  least 
two  traffic  advisories,  these  will  use  the  18-bit  subfields  and 
any  altitude  echo  in  the  PWILST  will  not  be  sent.  If  there  are 
less  than  two  traffic  advisories,  an  altitude  echo  will  always 
be  sent  in  an  18-bit  subfield,  unless  sending  the  altitude  echo 
creates  a  need  for  an  extra  message. 

16.1.1.4  Six  Advisories  Message 


If  more  advisories  remain  to  be  sent  after  either  the  ATARS 
Resolution  or  the  Three  Advisories  Messages  are  constructed,  up 
to  six  additional  advisories  may  be  sent  in  this  message.  These 
are  limited  to  fewer  bits  than  those  preceding  but  would 
correspond  to  less  important  advisories.  Any  remaining 
advisories  after  these  six  would  not  be  sent  to  the  aircraft 
this  scan. 

The  first  two  advisories  use  the  same  12-bit  subfield  described 
above.  The  remaining  four  advisories  are  contained  in  6-bit 
subfields.  These  subfields  may  only  contain  proximity  or  threat 
advisories.  Thus,  if  the  proximity  and  threat  advisories  on  the 
PWILST  have  not  all  been  sent  before  reaching  the  6-bit 
subfields,  any  terrain,  airspace,  or  obstacle  advisories  will 
not  be  sent.  This  only  happens  when  there  are  at  least  five 
traffic  advisories,  or  at  least  four  traffic  advisories  and  a 
resolution  advisory. 

16.1.2  Class  1  Service 

Class  1  Service  will  support  a  graphic  display  and  is  intended 
for  aircraft  capable  of  displaying  larger  quantities  of  data 
than  the  Class  0  aircraft.  In  most  cases,  more  messages  will  be 
sent  to  such  aircraft  to  uplink  the  same  number  of  advisories. 
The  ATARS  Resolution  Message  and  the  ATCRBS  Track  Block  Message 
are  as  described  in  Sections  16.1.1.1  and  16.1.1.2.  However, 
any  traffic  advisory  data  contained  in  the  ATARS  Resolution 
MesF'->?  is  repeated  using  the  messages  below. 

16.1.2.1  Dual  Proximity  Message 

This  message  contains  position  data  for  two  proximity 
advisories.  Each  advisory  is  sent  in  a  Position  Data  Subfield, 
which  contains  clock  and  fine  bearing,  altitude  zone  and  fine 
altitude,  range,  the  heading  of  the  traffic,  and  the  control 
state  and  ATARS  equipage  of  the  traffic.  A  first-time 
transmitted  bit  is  sent  to  denote  new  traffic. 
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16.1.2.2  Threat  Message 


This  message  contains  one  threat  advisory.  It  consists  of  a 
Position  Data  Subfield  as  above,  plus  a  Threat  Data  Subfield 
containing  an  altitude  extension,  fine  heading,  horizontal  miss 
distance,  turn  type,  vertical  speed  of  the  threat,  and  an 
indication  as  to  whether  the  threat  is  causing  a  resolution 
advisory  to  be  sent  to  own  aircraft. 

16.1.2.3  Proximity  Plus  Altitude  Echo  Message 


This  message  combines  one  proximity  advisory  with  altitude  echo 
data.  It  contains  the  last  (i.e.  least  important)  proximity 
advisory.  If  no  single  proximity  advisory  remains  after  all 
Dual  Proximity  Messages  are  built  (if  any),  and  an  altitude  echo 
is  required,  a  null  Position  Data  Subfield  will  be  inserted  to 
complete  this  message. 

16.1.2.4  Auxiliary  Advisories  Message 

This  message  contains  terrain,  obstacle,  and  airspace 
advisories.  Its  format  contains  a  terrain  warning  (if  needed), 
an  obstacle  advisory  (if  needed),  and  either  an  airspace 
advisory  or  up  to  two  additional  obstacle  advisories.  Both  its 
obstacle  and  airspace  advisories  include  specific  identification 
data  not  provided  in  the  Class  0  formats.  A  first-time 
transmitted  bit  is  sent  to  denote  each  new  advisory. 

16.1.3  Class  2  Service 


Class  2  Service  is  intended  for  aircraft  with  sophisticated 
avionics  capable  of  tracking  traffic  from  scan  to  scan.  Class  2 
messages  include  the  entire  set  of  Class  1  messages  plus 
additional  types  intended  to  aid  such  avionics.  These 
additional  messages  are  described  below. 

16.1.3.1  Start/End  Encounter  Message 


This  message  helps  the  avionics  start  a  track  by  assigning  a 
track  number  to  the  traffic.  The  message  contains  a  Position 
Data  Subfield  and  a  Start/End  Subfield.  The  latter  indicates 
whether  to  begin  or  end  the  track,  assigns  the  track  number,  and 
contains  the  groundspeed,  climb  performance,  and  abbreviated 
Identification  data  for  the  traffic.  Up  to  eight  unique  track 
numbers  may  be  assigned  to  tracks  for  an  aircraft's  traffic 
advisories.  The  End  Encounter  Message  is  normally  sent  at  the 
conclusion  of  traffic  advisory  status.  However,  if  more  than 
eight  tracks  qualify  simultaneously,  ATARS  sends  a  Start 
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Encounter  Message  when  a  new  track  Is  chosen  to  replace  an  old 
one  with  the  same  number,  and  this  implies  the  end  of  the  old 
track. 


16.1.3.2  Own  Plus  Proximity  Message 


This  message  combines  a  single  proximity  advisory  with 
own-aircraft  data.  The  own-aircraft  data  allows  the  avionics  to 
more  accurately  relate  advisory  data  to  own  aircraft's  heading, 
speed  and  turn  rate.  It  also  confirms  the  class  of  ATARS 
service  in  use.  A  bit  indicates  the  initiation  or  handoff  of 
ATARS  service,  to  indicate  to  the  avionics  possible  track  number 
discontinuities  if  sensors  change  ATARS  responsibility  during  an 
encounter. 


16.1.3.3  Own  Plus  Altitude  Echo  Message 


This  message  combines  own-aircraft  data  with  altitude  echo  data 
and  is  uplinked  when  both  of  these  types  are  required. 

16. 1-3. A  Start  Threat  Message 

This  message  combines  own-aircraft  data  with  a  Start  Threat  Data 
Subfield.  The  latter  is  the  same  as  a  Start  Encounter  Message, 
except  the  Start/End  bit  is  replaced  by  a  bit  indicating  whether 
the  threat  is  a  new  track  or  is  an  upgrade  of  an  existing 
proximity  advisory  to  a  threat. 

16.2  Data  Link  Message  Construction  Task 


The  Data  Link  Message  Construction  (DLMC)  Task  assembles 
messages  for  uplink  to  each  equipped  aircraft  in  the  ATARS 
service  area.  The  following  sections  describe  the  functions 
performed  by  this  task. 

16.2.1  Ranking  PWILST  Entries 


The  uplink  messages  are  eventually  constructed  from  the  entries 
on  the  aircraft's  PWILST.  These  entries  are  created  in  the 
order  that  pairs  on  the  Encounter  List  are  processed.  However, 
the  desired  order  of  their  uplink  is  determined  by  factors 
independent  of  this  original  ordering.  The  ranking  procedure 
reorders  the  list,  enabling  the  subsequent  procedures  to  travel 
through  the  list  and  assemble  messages  in  the  desired  order. 
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Assuming  all  types  are  present,  the  Entry  Ranking  Process 
produces  the  ordering  of  entries  shown  in  Table  16-2.  The 
groups  numbered  2,  4,  and  9  are  selected  using  only  the  TYPE  of 
the  entry.  For  all  TA_PR0X  or  TA_THREAT  entries,  the  Entry 
Ranking  Process  calculates  the  current  value  of  each  entry's 
RANKTYP  field  according  to  the  criteria  shown  in  the  "Meaning" 
column  of  Table  16-2. 

Within  each  group  containing  traffic  advisory  entries,  the 
entries  are  ordered  according  to  additional  rank  data.  The 
formats  of  these  fields  are  also  shown  in  Table  16-2.  The 
Traffic  Advisory  Task  (Section  9)  computes  the  "tau"  and 
"weighted  range"  fields  each  scan,  using  data  from  the  encounter 
list  entry.  The  DLMC  Task  assigns  the  RANKTYP.  Both  tau  and 
weighted  range  are  stored  in  two's  complement  form.  These 
fields  are  concatenated  and  then  Interpreted  as  a  single 
unsigned  integer.  This  interpretation  causes  entries  with  the 
smallest  positive  values  of  tau  and  range  (i.e.  shortest  tau  and 
closest  range)  to  receive  the  highest  ranking  within  each 
group.  Both  tasks  update  their  respective  data  each  scan  that 
the  entry  is  refreshed.  Within  groups  1  and  3  (separately),  the 
ranking  procedure  orders  entries  by  tau  and  weighted  range. 
Within  groups  5  through  8  (separately),  this  procedure  orders 
proximities  with  mode  C  altitude  reports  ahead  of  non-mode  C 
proximities,  and  within  each  group,  orders  entries  by  weighted 
range.  Within  groups  2,  4,  and  10,  the  order  is  immaterial. 
Group  9  can  have  only  one  entry.  This  ranking  orders  the 
entries  by  importance,  and  avoids  problems  in  class  2  message 
construction,  in  which  advisories  in  a  Start/End  Encounter 
Message  use  a  full  message,  while  proximities  may  be  paired 
together  or  paired  with  ALEC  or  Own-aircraft  data.  The  only 
adverse  impact  of  this  ranking  for  Class  0  or  1  users  is  minor: 
a  new  proximity  advisory  may  precede  another  for  closer  traffic 
on  one  scan. 

There  are  no  OWN  entries  on  the  PWILST,  as  all  the  logic  to 
generate  Own-aircraft  data  subfields  is  handled  locally  within 
the  DLMC  Task.  Also,  group  10  entries  (END  Threat  or  Prox)  are 
only  kept  for  class  2  ATARS  users. 

16.2.2  Altitude  Echo 


Altitude  Echo  (ALEC)  PWILST  entries  are  created  for  any  of 
several  reasons: 
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TABLE  16-2 

RANKING  ENTRIES  ON  THE  PWILST 


GROUP 

ENTRY 

TYPE 

RANKTYP 

FIELD 

MEANING  OF  RANKTYP  FIELD 

1. 

TA_THREAT 

1100 

SVECT.CTPTR  non-null 

2. 

ATCRBS_TB 

— 

3. 

TA_THREAT 

1000 

SVECT.CTPTR  null  and 

TA_THREAT . END  not  set 

4. 

TERRAIN 

AIRSPACE, 

OBSTACLE 

—  — 

5. 

TA_PROX 

0101 

SVECT.  MCFLG  set  and 
TA_PROX.OLD_TYPE  -  "none" 

6. 

TA_PROX 

0100 

SVECT. MCFLG  not  set  and 
TA_PROX.OLD_TYPE  -  "none" 

7. 

TA_PROX 

0011 

SVECT. MCFLG  set 

and  TA_PROX.OLD_TYPE  not  "none 
and  TA  PROX. END  not  set 

8. 

TA_PROX 

0010 

SVECT. MCFLG  not  set 
and  TA_PROX.OLD_TYPE  not  "none 
and  TA  PROX. END  not  set 

9. 

ALEC 

10. 

TA  PROX, 
TA_THREAT 

0000 

END  set 
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TABLE  16-2 
(Concluded) 


-Tau  Field 


Set  to  zero  for  TAjPROX  types. 

For  TA_THREAT  types,  two's  complement  of  "Tau"  (stored  by 
Traffic  Advisory  Task) 

-Weighted  Range  Field 


Two's  complement  of  weighted  range  (stored  by  Traffic  Advisory 
Task) 


Note:  The  -Tau  and  -Weighted  Range  fields  are  concatenated  and 

Interpreted  as  a  single  binary  unsigned  Integer  In  the  ranking 
process. 


a.  When  a  pilot  sends  an  ALEC  request  (received  in  a  DABS 
surveillance  report),  the  Report  Processing  Task 
(Section  4.4)  creates  an  ALEC  entry. 

b.  When  an  equipped  aircraft  enters  ATARS  service,  the 
DLMC  Task  notes  that  ALECT  in  the  State  Vector  is 
uninitialized ,  and  creates  an  ALEC  entry. 

c.  When  sufficient  time  has  elapsed  since  ALECT,  the  time 
of  the  last  ALEC  message  to  the  aircraft,  the  t'LMC  Task 
creates  an  ALEC  entry. 

d.  When  an  ALEC  uplink  fails,  the  uplink  delivery  notice 
process  in  Non-surveillance  Message  Processing  Task 
(Section  5.1)  resets  ALECT  to  an  uninitialized  value  to 
force  an  immediate  retry  as  in  b.  above. 

As  stated  in  Section  16.1,  in  periods  of  heavy  traffic,  the  low 
priority  assigned  ALEC  may  cause  this  message  not  to  be  assigned 
a  field  if  the  user  is  ATARS  Class  0,  or  to  not  be  delivered  if 
many  uplinks  are  scheduled,  for  other  user  classes.  In  all 
cases,  ALEC  will  be  retried  as  soon  as  traffic  becomes  light 
enough. 


16.2.3  Construction  of  Uplink  Messages 


After  ordering  PWILST  entries  and  assigning  track  numbers,  the 
DLMC  Task  constructs  as  many  uplink  message  MA  fields  (see 
References  9,  10)  as  required  to  send  ATARS  advisories  to  each 
equipped  aircraft.  The  pseudocode  specifies  the  fields  that  are 
to  be  built  within  each  message.  The  detailed  coding  of  these 
fields  is  in  Reference  9.  For  Class  1  and  2  users,  every  48-bit 
MA  field  contains  two  24-bit  fields,  as  shown  in  Table  16-1. 

The  pseudocode  uses  a  local  variable  SUBFIELDNO  to  indicate 
whether  the  first  or  second  of  these  in  an  uplink  mesage  is  next 
to  be  filled.  The  ADS  code  is  added  to  indicate  the  type  of 
message  and  define  the  subfields  that  follow.  All  completed 
messages  are  sent  as  uplinks,  as  specified  in  Section  3.2. 

16.2.4  Deleting  PWILST  Entries 


The  various  types  of  PWILST  entries  are  removed  in  different 
ways.  Some  types  are  sent  only  once;  others  are  dropped  when 
not  refreshed;  and  some  need  an  end  message  uplinked. 
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TA  types  (THREAT  and  PROX)  contain  an  END  item  which  is  set  by 
uplink  delivery  notice  processing  after  they  are  successfully 
delivered.  If  an  entry  again  qualifies  for  TA  status,  the 
Traffic  Advisory  Task  resets  END.  If  not,  the  DLMC  Task  Entry 
Ranking  Process  deletes  these  entries  if  the  user  is  Class  0  or 
1,  as  an  end  message  is  not  sent  to  these  users.  If  the  user  is 
Class  2,  the  DLMC  Task  builds  an  End  Encounter  Message  and  then 
Immediately  deletes  the  PWILST  entry. 

An  ALEC  entry  is  deleted  by  the  DLMC  Task  immediately  after  the 
message  is  built. 

Terrain,  Airspace,  and  Obstacle  types  also  contain  an  END  item 
which  is  set  by  uplink  delivery  notice  processing  after 
successful  delivery.  The  T/A/O  Task  resets  END  each  scan  that 
the  alert  continues.  When  the  alert  ends,  END  Is  not  reset  and 
the  DLMC  Task  Entry  Ranking  Process  deletes  the  entry. 

ATCRBS  Track  Blocks  likewise  contain  END.  A  single  attempt  to 
send  an  End  Track  Block  is  made  for  these  types.  The  DLMC  Task 
sets  END  when  the  ATCRBS  Track  Block  Message  is  constructed.  If 
the  Traffic  Advisory  Task  does  not  reset  END  on  the  next  scan, 
the  DLMC  Task  sends  an  End  Track  Block  and  deletes  the  PWILST 
entry . 

16.3  Pseudocode  for  Message  Uplink  Processing 

The  following  comments  will  clarify  the  implementation  of  the 
Data  Link  Message  Construction  Task.  The  pseudocode  repeatedly 
refers  to  PWILST  entries  of  a  particular  TYPE.  While  TYPE  is 
not  a  field  in  the  entry,  the  definitions  of  PWILST  entries  in 
Section  3  pseudocode  identify  the  TYPE  for  each. 

The  Entry  Ranking  Process  makes  several  passes  through  an 
aircraft '8  PWILST.  These  passes  include  the  RANKTYP  assignment 
and  reordering  discussed  in  Section  16.2.1,  and  the  assignment 
of  track  numbers.  It  is  suggested  that  temporary  lists  be  kept 
of  unused  track  numbers  and  of  ATCRBS  Track  Block  track  numbers. 

The  various  message  generation  processes  primarily  look  down  an 
aircraft's  PWILST  to  find  the  next  entry  which  has  not  been 
marked  SENT.  An  exception  is  the  Auxiliary  Advisories  Message 
Generation  Process,  which  builds  the  Auxiliary  Advisories 
Message  from  all  T/A/O  entries  on  the  PWILST  and  marks  them  all 
SENT. 

As  uplink  messages  are  built,  the  pseudocode  assigns  an  ADS 
code.  These  are  shown  as  the  appropriate  ATARS  Message  name. 


•»  V 


at 
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See  Table  16-1  for  the  corresponding  numerical  values.  The 
priority  bit  included  with  each  message  is  not  uplinked  to  the 
aircraft,  and  thus  is  not  contained  in  the  formats  shown  in 
Table  16-1.  This  bit  is  used  by  the  DABS  sensor  in  its  message 
scheduling  (Reference  1).  The  phrase  "move  to  uplink  buffer” 
means  "build  the  complete  message  format  as  shown  in  References 
1  and  8".  If  SVECT-REMRAR  is  set  to  a  positive  value,  the 
uplink  messages  should  be  routed  to  the  remote  sensor 
indicated.  In  all  other  cases,  the  local  sensor  performs  the 
uplink. 

As  each  message  is  moved  to  the  uplink  buffer,  a  copy  is  linked 
to  a  list  kept  for  the  aircraft.  This  list,  which  is  discarded 
and  created  anew  each  scan,  is  pointed  to  by  SVECT.UPMES. 
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DLSCPHSB 


GROOP  change_thresholds 
IHT  HL'C'If! 
nr  0«H_0Ft?H_HDG 
awnsTBOCfOSE: 


<ti*e  to  generate  new  MEC  entry> 
<heafling  change  requiring  Own  t1essage> 


l 


ftt£CEDIi*0  Tags  BLAMC-NOT  FIIXU) 


1 


OUT*  IIRK  RESSRGE  COIfSTRUCTTOR  ?»SK  LOCH.  PiR»RETrPS 
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AD-A1IW  148  MITRE  CORP  MCLEAN  VA  METREK  DIM 

%X'K*  ”l*EN {LT^LOvV"?  Lf«E0N  SERW IC|oT-F^8oi. AhS?S-_E^ ' U ’ 

UNCLASSIFIED  MTR-81II120-2  FAA-RU-81-45-2  D°'  FAB0W,  u3™ 


STHOCTUPt  OtflCTBJ. 

G80PP  aiscsllansons 
BIT  0»R_»EQD 
IBT  PBOXBO 

IPT  SOBBIBtDHO 
BIT  8ESSB8T 
BBOSTBOCTHBg; 


•3HTE 


<0*n  Bassags  1*  r*qoirsd> 
tconntar  for  first /sacond  traffic 
advisor!  in  aassaga> 
<connt*r  for  sabfiald  in  nassagn> 
Resolution  fiessage  s«nt> 


fRECBHWO  PAGE  BLAMC-NOT  FILMED 


LIBK  BBSSiGE  COBSTRUCTIOB  TiSK  10C*L  TiSIiBtES 
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TASK  DATA_LIHKJ1ESSAGE_CORSTROCTTOH 

IS  (Sector  list  of  aircraf*,  state  rectors) 
og*r  (gessages  to  uplink  buffer) 

I  BOOT  (PWILST's); 

CHerge  all  uplinks  to  aircraft  into  sessage  structure. > 

PEPEAT  WHILE  (gore  aircraft  on  list) ; 

Select  next  aircraft: 

IF  (ATARS  equipped  4J0  in  ATARS  service) 

THFW  PRRFOPa  altitude_echo_test ;  <deterilne  if  alt.  echo  message  reguired> 
PHPPORS  entry _ranking;  <reorder  entries  on  PWILST> 

IF  (aircraft  is  in  a  conflict  table  AMD  own  site  giving  resolution) 
THEE  PERFORM  resolution_sessage_generation; 

<build  regaining  aessages  according  to  class  of  ATARS  ser»ice> 

I*  (TA_ctass  ja  °) 

IS”  PERFORM  class_0_DLSC; 

»LSEIP  (TA_ClSSS  Ba  1) 

THEE  PERFORH  class_1  JJLHC; 

OTHERWISE  PER FOR H  claSS_2 _DLHC; 

link  set  of  uplink  sessages  to  state  vector; 


SHDREPFAT: 


ERD  DATA_LIRK_HESSAGE_CORSTRGCTIOH ; 


DATA  LIRE  SESSAGE  COHSTROCTIOH  TASK  RIGH-LETSL  LOGIC 
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TiSK  D»T»_tIWK_!IBSSkOE_COBSTBOCTIOS 

m  (Sector  list  of  aircraft,  stats  factors) 

OPT  (sausages  to  uplink  buffer) 
moPT  (pin ST's); 

<nerge  all  uplinks  to  aircraft  Into  sassage  structure) 

1EPBIT  taut  (sore  aircraft  oa  sector  list) ; 

Select  nest  aircraft; 

II  (STBCT. ITSEQ  £1  SPBBQ  Hfi  STBCT. »TSS  JTHPB) 

THBB  PBBPOBB  altitude.echo.test ;  <detarslne  if  alt.  echo  sassage  required) 
PBBPOBB  entry.ranking;  <reorler  entries  on  PtusT) 

CiSIP  BESSBBT; 

II  (STBCT. CTPTB  not  null  ££0  pair  rec  found  for  ac  slth  PSEC.SBBD  set) 
TBEH  PBBPOBB  resolution_nessage_generation; 

<bnlld  resalnlng  sassages  according  to  class  of  aTaas  service) 

U  (Stect. aciass  sa  *cio> 

THBB  PBBPOBB  class_0_01BC; 

BtSBIP  (STBCT. ICiaSS  *5  TC11) 

THBB  PBBPOBB  class. 1.01BC; 

yran’ist  mma  ciass_2_pisc; 

link  STBCT. PPHBS  to  set  of  uplink  nessages; 

BBDBBPEiT; 

EBP  P»TI_IIBK_BBSSIOB_COBSTBPCT10B; 


D»T»  11BR  BBS316B  COBSTBPCTIOB  TUSK  10B-LBTBI  1061C 


ggQCESS  altitade_echo_test; 


<S*«  If  regoired  to  generate  ULSC  entry,  e»en  if  no 
pilot  regnest.  if  no  »lec  sent  recently,  sand  one  noe.> 

IT  (no  »LBC  entry  on  PertST) 

TBB1  I_J  (ftLECT  nninitialized  2£  sufficient  tine  since  kLBCT) 

T8E»  Create  1LEC  entry  and  link  to  bottoe  of  paiLST; 
Update  1LECT  with  current  tine; 

r»p  altltnde_echo_test ; 


OITk  HER  SESSkGE  COaS*1tOC?IOR  ?»Sk  HIOH-lETEt  LOGIC  - - - 
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PP.OCBSS  altltnd«_echo_t«st; 

<see  if  required  to  generate  »LBC'  entry,  esen  If  no 

pilot  request.  If  no  1LBC  sent  recently,  send  one  noe> 


If  (no  1I.BC  entry  on  PWILST) 

THBB  II  (ST8CT.  1LBCT  aninit  ialixed  ££  STSflB.  CTIBB-STBCT.  1LBCT  SI  ALBCTIH) 
THBB  Create  1LBC  entry  and  link  to  bottoa  of  PBILST; 

STBCT.  ALBCT*SYS7 18 .  CTI8B; 


EBP  altitude_echo_test; 


01T1  LIBf  HBSS1GB  COBSTSPCTIOB  T1SK  LOB-lfm  LOGIC  - 
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PB0CB3S  entry_ranking: 

IBPBkT  SHILB  (PSttST  contains  sots  Pros  or  Threat  sntrlss)  ; 

12  r»_class  U  2  BSD  sst) 

TBBW  Delete  entry;  <don't  sand  BSD  sag  to  clast  0  or  1> 

BL3B  Dstsraine  and  store  rank  type: 

in  ami; 

BBPBhT  SHI  IB  (PtllST  contains  tore  entries) ; 

Sort  all  entries  into  descending  rank  order: 

CLBkB  SBST  flag  for  each  entry: 

BSPBBPBkT: 

U  (*|,l_class  S2  0) 

THBS  Delete  all  pros  or  threat  entries  after  first  9; 

1125  Delete  all  pros  or  threat  entries  after  first  8; 

RBPBkT  am  (any  resainlng  base  nninitiallzed  ?rack_no> : 

Assign  lowest  annsed  Track_no: 

BSPBBPBkT: 

55151;  SHI1B  (any  Terrain,  kirspaea.  Obstacle  entries) ; 

II  (BSD  set)  <entry  not  npdated  this  scan> 

THBS  Delete  entry;  <don»t  send  BSD  nag  for  these  typea> 

£25551511! 

551512  SHI1B  (anw  kTCPBS  Track  Block  entries) ; 

IP  (kTCFBS_Track_no  uninitialised) 

THBS  kss ign  lowest  annsed  ITCSBS_Track_no: 

U  (this  kTCSBS_Track_no  ax  7> 

1151  II  (any  kTCBBS_TB  entry  fonnd  with  BSD  status  555  nest 
entry  does  not  hawe  sane  kTCBBS_Track_no) 

THBS  Howe  subject  entry  after  one  with  BSD  status: 
ksslgn  subject  entry  sane  kTCBBS_Track_no 
as  entry  with  BSD  status; 

BISB  Delete  sublect  entry;  <too  aany  Track  Blocks> 

BSPBBPBkT: 

BSD  entry_ranking; 

— - -  DkTk  MSB  SBSSkOB  COSSTHOCTIOS  TkSR  HIOH-tfm  10SIC  - 
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PROCESS  entry_ranlting; 


BEPEAT  WHILE  (PWILST  contains  sore  TA_PHOX  or  TI_THB BIT  entries)  ; 

IP  (S7BCT*  ACLASS  JLS  JCL2  two  set) 

EH  EH  Delete  entrr:  <don't  send  BSD  isg  to  class  0  or  1> 

ELSE  Detereine  and  store  HAEKTTP;  <see  Table  16-2  for  detalls> 

ESDBEPES^: 

REPEAT  WHILE  (PWILST  contains  sore  entries): 

Sort  all  entries  into  descending  rank  order; 

CLEWS  SEST  flag  for  each  entrw; 

EEPBBPSAT; 

I?  (S7ECT. ACLASS  Efl  SCLO) 

’’‘HEE  Delete  all  prox  or  threat  entries  after  first  9; 

ELSE  Delete  all  prox  or  threat  entries  after  first  8; 

PBPf AT  WHILE  (any  resaining  hate  uninitialized  THACK_EO) : 

THACK_EO  *  lowest  nnnsed  value; 

EEDBEPSAT: 

REPEAT  WHILE  (any  TERRAIE,  AIRSPACE,  OBSTACLE  entries) : 

IP  (SHD  se*)  <entry  not  updated  this  scan> 

THEE  Delete  entry;  <don*t  send  BED  asg  for  these  types> 

EEPBEPEAT; 

REPEAT  WHILE  (any  ATCHRSJTB  entries)  ; 

I*  (ATCRBS_T8ACK_HO  uninitialized) 

THEE  ATCBBS_TRACK_EO»lowest  unused  walne; 

I?  (this  ATCBBS_TRACK_HO  SI  7) 

THEE  I?  (any  ATCE9S_TB  entry  found  with  BED  set  HEP  next 
entry  does  not  hawe  saae  ATCE  BS_TR ACK_EO) 

“"SEE  Howe  subject  entry  after  one  with  BED  set; 
Assign  subject  entry  sane  ATCR9S_TRACK_HO 
as  entry  with  BED  set; 

3ISJ  Delete  subject  entry; 

EEPBEPEAT: 

ESP  entry_ranking; 

-  OUT*  LIEK  HSSSAGB  COESTBOCTIOE  TASK  LOW-LETEl  LOGIC  - 


PBOCBSR  rei#lstlon_sessage_generation; 

<Gener»te  Resolution  kdwisory  and  other  fields  la  Resolution  aessage.> 

Build  COl  field  fros  ova  site's  resolution  (a)  for  kC: 

Set  SIT  field  to  Indicate  own  site; 

select  highest  ranking  traffic  advisory  entry: 

Build  TBk  field:  <null  field  if  no  entry  found> 

SBT  ea*ry  SMf. 

ptwrois  Subfleld_12_blt_generation: 

IDSeResolntlon: 

sst  Priority  bit  in  aessage; 

Howe  to  uplink  buffer: 

’’HP  resolutlon_aessage_generatlon; 


PIT1  ttWK  HBSSkOB  COBSTBGCfXOJI  TkSK  HIOB-tBPtl  LOGIC 


1B-P12 


PROCESS  resolation_eessage_ generation; 

{generate  Resolution  ideisory  and  other  fields  In  desolation  sessage> 

COt  fleld«xeroes: 

EE PE IT  OPTII  (all  pair  records  for  1C  processed) ; 

Select  next  PREC; 

I£  (PR  EC.  SEED  ££  STR0E) 

THEB  COL« logical  of  COL  field  with  PSEC.  PHBIP.PTBXH  for  1C; 

<both  SPORES,  SPULLSES  treated  as  zeroes> 

EPPPEPriT; 

I*  (SPECT.CEBTR  set) 

TIES  SIT  f ield«STSTlS. PULED; <send  failed  site's  TD  in  Backup-Paster  »ode> 
ELSE  SIT  field-STSTSH.OPPID; 

Select  highest  ranking  T1_TRRE1T  or  Tl_?ROX  entry; 

Build  TR1  field; <null  field  if  no  snch  entry  fonnd> 

SET  entry  SEPT; 

PEBPOPP  Subfield_12_bi  Regeneration; 

IDSeResolution; 

SSI  Priority  bit  in  aessage; 

Roxe  to  uplink  buffer; 

SET  EES SEPT; 

EBP  resolutlon_aessage_generatlon; 


01T1  LISP  RESS1GE  COPSTBPCTIOB  T13K  LOP-LEPEL  LOGIC 
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r  tWlfirTtlTHTTPIT-  |~T  Iinwii  I  -  -  V  - 


PROCESS  classJ)_Dl»C; 

<Generate  any  asgs  required  for  class  0  ATARS  user-> 

REPEAT  WHILE  (PSILST  contains  aore  ATCHBS  Track  Block  entries) : 

Selec*  neit  ATCRBS  “rack  Block  entry; 

°ERPOBH  ATCRBS_track_block_uplink; 

EHPREPEAT: 

IZ  (Resolution  nessage  was  not  sent  ARP  any  entries  on  PWILRT  not  yet  sent) 
“HER  PERFORH  three_ad wisories_aessage_gen erat ion; 

IP  (sore  PRTLST  entries  not  sent) 

“RgR  PERFORH  si*_ad7isories_aessage_generation; 

Z22  class_1_0tRC; 


DATA  LIHK  RTSS  AGE  C0HSTR5CTI0H  TASK  HIGH-LE?RL  LOGIC 
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PROCESS  class_0_DtHC: 


<generate  any  asgs  required  for  class  0  1T1RS  user> 

BBPB1T  HBILB  (PntST  contains  sore  »TC8BS_TB  entries) : 

Select  next  *TCB8S_TB  entry; 

PPBPQBH  lTCHBS_tracI_blocfc_uplink; 

BIPPPPSIT: 

IP  (BPSSBIT  EJ2  JPltSE  ll£  any  entries  on  pillsT  slth  SPIT  52  JPltSB) 
TBS!  PBBPOKH  three_adTisories_iessage_generat ion; 

IP  (sore  P»I1ST  entries  with  SPIT  P2  IP1LSB) 

TPS!  PPBPO»H  six_adwisories_aes3age_generatlon; 

PHD  class_0_DtnC; 


D»T»  till  HBSSDSB  COISTBOCTIOI  TUSK  LOI-LETBl  LOGIC 
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PROCESS  class_l_DLSC;  <Generate  ssgs  required  for  class  1  kThPS  user.> 

CLEkR  SEHT  flags  on  threat  entries; 

<if  flesolu*ion  Message  sent,  need  separate  threat  ssgs  for  class_1  serwice> 
S0SRIELDB0*1;  <keep  track  of  first  or  second  snbfield  In  «sg> 

RHPEkT  WHILE  (sore  PWILST  entries  not  sent)  ; 

Select  next  entry  not  sent: 

IF  (TTPE*Threat) 

THBB  bnild  position  data  snbfield,  PTiT,  threat  data  snbfield; 
»DS*Threat ; 

SET  Priority  bit  in  lessage; 

Hose  to  nplink  bnffer; 

SRT  entry  SEHT; 

ELSFI?  (Type  »  1TCRBS  Track  Block) 

THRU  PERFORM  »TCRBS_track_block_oplink ; 

ELSEI?  (Type  =  Terrain  2S  kirspace  Obstacle) 

TSRB  PESPOBH  auxlliary_adTlsories_nessage_generation : 

<send  all  T/l/O  en«-ties> 

"LSEIP  (Twpe  *  Pro*) 

rffER  bnild  position  data  snbfield,  PTiT;  <T?E*Prox> 

SET  entry  SPRT; 

JP  (SOBPIELDBO*  2) 

THER  cosblne  with  sawed  snbfield; 
iDS*Dnal  Proxlsity; 

CIBIR  Priority  bit  in  sassage; 

Bowe  to  uplink  buffer; 

SOBPIELDBO* 1 ; 

ELSE  SOBPIELDBO*?; 

Sawe  first  snbfield; 

OTHERWISE :  <don't  process  hLBC  entry  yet> 

EHD»EPEi?: 

?»?,T9!!3  class_1_a It itnde_echo_ge Deration; 

EBP  class_1_DLHC; 

-  LIRE  RESSiOB  COBSTSOCTIOB  TASK  HIGH-tETRl  LOGIC  - 
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PBOCHSS  class_l_DLHC;  <generate  ssgs  required  for  class  1  ITISS  oser> 

CLUB  SSB"T  flags  on  threat  totrlts; 

<lf  Resolution  ssssags  sent,  nsad  separate  thrsat  ssgs  for  class_1  serTlcs> 
SOBPi*tOBO« 1 ;  <keep  track  of  first  or  sscood  sobflsld  la  #sg> 

BBPBhT  QHILB  (sore  PBILST  satrlas  elth  Sf BT  JJJ  SPhlSB)  : 

Select  next  soch  entry; 

If  (TTPB»Th_THB  BIT) 

THBB  build  position  data  sobflsld,  PT1T,  threat  data  sobflsld; 
»DS«Threat ; 

SB*  Priority  bit  in  ssssags: 

Hove  to  opllnk  boffsr; 

SB?  entry  SBBT; 

HLSBIP  (TYPE  -  hTCRBSJTBJ 

|  THBB  PBBPOBH  »TCRBS_track_bloek_opllnk; 

I  BLSHIP  (TYPE  »  TERBhIS  Of  1IB3P1CB  21  OBSTACLE) 

THBB  PBBPOBH  aoxlllary_adeisorles_sessage_gensration; 

<send  all  l/i/o  entrles> 

BLSEIP  (TTPB  *  PBOKJ 

THBB  bolld  position  data  sobflsld,  PTUT; 

I 

SBT  entry  SBBT; 

i 

IP  (SOBPTELOBO-2) 

j  THBB  Cosbine  with  saved  sobflsld; 

i 

»DS-Doal  ProxisltT; 

CLBIB  Priority  bit  in  ssssags; 

Hots  to  opllnk  boffsr; 

SOBPIBLBBO- 1 ; 

BL8j  SUBPIBLDBO-2; 

Bars  first  sobflsld; 

OTHEBBISB:  <don*t  process  1LBC  entry  yst> 

UUffllKU; 

PBBPOBH  class_l_altltods_scho_gsnsratlon; 

BBP  class_l_DLHC; 
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P80CBSB  class_2_DLHC;  Onmtt  aessages  for  class  2  ATARS  user.) 

PEPPOBH  own_aessage_requlreaent_test; 

CLBA8  SE8T  flags  on  threats;  <naod  separate  tags  for  class  2> 
PROXHO-1; 

REPEAT  WHILE  (sore  entries  not  sent) ; 

Select  next  entry  not  sent: 

IP  (TTPB-Threat)  IHD  (BHD  not  set) 

thbh  PB8P08H  class_2_threat .generation : 

<say  create  own  data,  start  threat  snbfields> 

BLSBIP  (Type  *  ATCR8S  Tract  Block) 

THBH  PERPQRH  ATCRBS.track.block.uplink; 

BLSBIP  (Type  =  Terrain  21  Airspace  21  Obstacle) 

THBH  PE8FOPS  auxiliary.adTlsories.aessage.generation; 

<send  all  T/A/O  entries > 

•tSEIP  ((Type  -  Pros  or  •treat)  Afl2  (OLD_TTPB=none  21  BHD  set)) 
<start  or  end  pros  or  end  threat  entry) 

THIS  Build  oositlon  data  subfield,  PTAT,  start/end  subfield: 
ADS«Start/Bnd  Bncounter; 

CLBAB  Priority  bit  in  aessage; 

Howe  to  uplink  buffer; 

IB  (OLD_TTPE*none)  <start  prox  type) 

THBH  SBT  entry  SBHT; 

ELSB  Delete  entry;  <end  sent) 

BtSBlB  (Type  »  Prox) 

•HBH  PB8B0RH  continuing.prox.classif ication; 

OTHERWISE;  <don«t  process  ALEC  entry  yet) 

imili&l; 

IP  (Own  aessage  required  and  not  sent  yet) 

THBH  Build  own  data  subfield; 

Update  own  asg  tiae  and  lata;  <OWHw,  OWRHDG,  OWS^bh) 

CLBAB  Own  aessage  required  indication; 

PtfifOBH  cl  ass_2_altitude_echo_  genera*,  ion; 

Delete  any  ALEC  entry; 

BID  claas_2_DLHC: 

-  3  ay  a  UP*  MESSAGE  C0HST80CTI0H  TASK  HIGH-LETEL  LOGIC  - 
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PROCESS  class_2_0LHC;  <generate  aessages  for  class  2  ATABS  user) 

PERFORM  o«n_aessage_requireaent_test; 

CLEAR  SEMT  flags  on  throats;  Cneed  ssparats  asgs  for  class  2> 

PROXHO*  1 ; 

REPEAT  WHILE  (sore  entries  with  SEPT  53  SFALSB)  ; 

Select  next  soch  entry; 

X£  (TTPE»THRSAT)  \][D  (TA_THREAT.  EMD  Efl  JFALSE) 

THEE  PERFORM  class_2_threat_generat  ion : 

EtSEIE  (TIPS  =  ATCR3S_TB) 

THEM  PERFORM  ATC3BS_tr ack_block_uplink; 

FLSEIF  (TTPE  =  TERR XIM  OR  AIRSPACE  0£  OBSTACLE) 

THEM  PERFORM  auxiliary_ad*isories_aessage_generation: 

<send  all  T/A/o  entries) 

El  SEI»  (0*TPF  =  PROX  or  THREAT)  AMD  (OLD_TTPE=none  OH  EMD  set)) 
<statt  or  end  prox  or  end  threat  entry) 

'rHFM  Bnild  position  data  snbfield,  FTAT,  start/end  sabfield: 
ADS=Start/End  Enconnter; 

CLEAR  Priority  bit  in  aessage; 

Ho»e  to  uplink  buffer; 

IF  (TA_PROX.OLD_TTPE*none)  <start  prox  type) 

THEM  SET  TA_PROX.SEMT: 

ELSE  Delete  entry;  <end  sent) 

ELSBIF  (TTPE  =  PROX) 

•^HFM  PERFORM  continuing_prox_class if icat ion; 

OTHERWISE:  <don*t  process  ALEC  entry  yet) 

EMDREPEAT; 

I»  (OBH_REQD  Efl  STROE) 

THEM  Build  o*n  data  sabfield; 

ST ECT. OWMT«STST  AR.  CIHE; 

Opdate  S7ECT.0WMHD0,  STEC". OWMT*M; 

CLE  A°  OWM_REQD; 

PERFORD  class_2_altitude_echo_generation; 

Delete  an*  ALEC  en*ry; 

E12  class_2_DLMC ; 

-  DiTH  LIME  MESSAGE  COMSTROCTIOM  TASK  LOW-LETEL  LOGIC  - 
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process  iTCRBS_track_block_aplink; 

Select  next  1TCRBS  Track  Block  entry; 

1DS«»tcrbs  Track  Block: 

SIT  Priority  bit  in  aessage; 

SBT  entry  SEBT: 

3o»e  to  aplink  buffer; 

If  (BUD  field  set) 

yflgy  delete  PSliST  entry; 

<only  take  one  try  to  send  ESP  nsg  for  this  type> 

ELSE  SBT  BED  field; 

<if  Detect  task  doesn't  update  this  entry  next  scan, 
the  BSD  field  signals  need  for  an  BBD  Track  Block  ssg> 

TUP  »TCBBS_track_block_apllnk; 


PITH  USB  fl 5331  BE  COB3TROCTIOB  T13K  BISE-IBTBL  tPBIC 
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IS5  hTCRBS_track_block_apllnk; 

Select  next  kTC8BS_TB  entry: 

»DS»vrc5  3S  Track  Block; 

SBT  Priority  bit  in  sassage; 

SBT  »TCRBS_TB.SEST; 

Bo»e  to  uplink  buffer; 

II  ( ITCH SS_TB .BUD  Jfl  STSCB) 

THBS  delete  »TCR9S_T8  entry; 

<only  eake  one  try  to  eend  BHD  nag  for  thie  type> 

BIS?  SBT  RTCRBS_TB.  BSD; 

<if  Detect  task  doesn't  update  this  entry  next  «can, 
the  BSD  field  signals  need  for  an  BSD  Track  Block  ssg> 

,TCRBS_track_block_up  link; 


DiTI  LIBS  SBSS10B  COSSTSOCTIOS  TIBS  tOt-tBTBt  108IC 


PROCESS  auxiliarv_advisories_»es3age_generaf ion; 

<Search  for  T/A/O  entries  and  build  Auxiliary  Advisories  »essage.> 

IF  (Terrain  advisory  entry  on  PUILST) 

THEE  Bnild  terrain  advisory  sabfield: 

SET  entry  SEST; 

E1SF  Bnild  nail  terrain  advisory  sabfield; 

PSBFOPB  obsiraction_subfield_generation; 

IF  (Restricted  Airspace  entry  found) 

THEE  SET  PST  bit  subfield; 

Build  Restricted  airspace  advisory  subfield; 

SgT  entry  SEST: 

ELSE  CLEAB  PST  bit  subfield: 

PEP  FORE  obstruct ion_subfleld_generat ion; 

PERFORM  obstruction_suhfield_generation;  <ves,  two  tises> 
<aessage  fornat  includes  either  one  Airspace  subfield 
or  else  two  sore  obstruction  subfields> 

AT>S=Auxiliary  Advisories; 

SET  Prioritv  bit  in  sassage; 
dove  to  uplink  buffer; 

EEO  a uxi liar y_ad visor ies_»essage_generation; 
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PB0CB3S  auxillarT_adTisorie3_aes8age_generatlon: 

<search  for  T/X/O  entries  and  build  Xuxiliarr  XdTlsoriea  «essage> 

U  (TEBBXis  entry  on  PWUST) 

TBES  Build  terrain  adTlsory  snbfield; 

SET  TSSB1II.SBST; 

ELSE  Build  noli  terrain  adTlsory  snbfield; 
pgPfOBH  obstruct ion_snbf leld.generation; 

II  (XIBSPICE  entry  found) 

THEB  SET  BST  bit  snbfield; 

Build  Bestrieted  airspace  adTlsory  snbfield; 

SET  XIBSPXCE . SEBT; 

ELSE  CLEXf  BST  bit  subfield; 

PEBPOBH  obstruction_subfleld_generation; 

PEPFOBH  obstructlon_subfield_generatlon;  <yes,  tiro  tises> 
<aessage  foraat  includes  either  one  Xlrspace  subfield 
or  else  tao  aore  obstruction  subfields> 

X0S»Xuxlllary  XdTlsoriea; 

SET  Priority  bit  in  aessage; 

Bore  to  uplink  buffer; 

EBP  auriliary_adrisories_aessage_generation; 


OXTX  IZBK  HESSXOB  COISTBOCTIOB  T1SK  LOl-LETEt  tOOIC 
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P80CB5S  class_1_altitade_echo_generation; 

<Eind  aost  efficient  way  *o  send  Altitude  Echo  aessage.  > 

If  (SDBf IEL0B0*2) 

TBEB  If  (ALEC  entry  on  POILSTJ 

TBEB  Use  data  froa  alec  entry: 

ELSE  Generate  ALEC  data; 

Store  current  tiae  in  ALBCT; 

Build  altitude  echo  sabfield; 

Coabine  with  sawed  subfield; 

ADS=Proxiaity  plus  Altitude  Echo; 

CLEAB  Priority  bit  in  aessage: 

Sowe  to  uplink  buffer: 

Delete  ALEC  entrw  (if  any)  : 

PLSEIP  (AL*C  entry  on  PBILST)  <need  another  asg  to  -send  ALEC  alone> 
fHEB  Build  null  Position  subfield: 

Build  altitude  echo  subfield; 

ADS*Proxieity  plus  altitude  echo; 

CLEAB  Priority  bit  in  aessage; 
nowe  to  uplink  buffer; 

Delete  ALEC  entry; 

0THEBPI5E:  <no  prox.  or  ALBC> 

EBP  class_1_altitude_echo_generation; 


DATA  LIRE  BESSAGE  COBSTBDCTIOE  "ASK  EXOH-LSTEl  LOGIC  — 


1B-P2* 


PROCESS  class_1_altitnde_echo_generation; 

<flnd  lost  efficient  way  to  sand  Altitude  Echo  aessage> 

U  (SOBPIELDBO-2) 

THEE  U  (AtEC  entry  on  PWILST) 

THEE  Ose  data  froa  ALEC  entry; 

ELSE  senerate  ALEC. adv_data ; 

STBCT. AL  BCT«STST1H.  CTIHE; 

Build  altitude  echo  subfield; 

Coebine  with  saved  subfield; 

ADS«Proxielty  plus  Altitude  Echo; 

ClEAE  Priority  bit  in  aessage; 

Hove  to  uplink  buffer; 

Delete  ALEC  entry  (if  any)  ; 

ELSEI f  (ALEC  entry  on  PWILST)  <need  another  asg  to  send  At®C  alone> 
»EBE  Build  null  Position  sub fie Id; 

Build  altitude  echo  subfield; 

ADS-Proxiwity  plus  altitude  echo; 

CLEAR  Priority  bit  in  aessage; 

Hove  to  uplink  buffer; 

Delete  ALEC  entry; 

OTHERWISE;  <no  prox.  or  A1EC> 

EED  class_1_altltude_echo_generation; 


DATA  LIRE  HE3SAGE  COBSTRDCTIOE  TASK  LOW-LETEL  LOGIC 


PBOCESS  class_2_altitude_echo_generatlon; 

<Tr y  *-.o  coabine  Ova  and  ALEC  snbfialds.> 

tF  (ALEC  antry  on  PEILST  and  not  sent) 

ISIS  Build  altituda  acho  subfield: 

ADs-Own  Pins  Altitude  Echo; 

EtSEir  (no  ALEC  antry  on  PEILST) 

THEE  Ganarata  ALEC  data; 

Store  currant  tlaa  in  ALEC?; 

Solid  altituda  acho  subfield; 

ADs»0*n  Plus  Altitude  Echo; 

OTHESaiSB  Suild  null  Position  subfield;  <AL2C  already  sant  coubined  with  Prox> 
ADS«Own  Plus  Pros; 

CLEAH  Priority  bit  ia  aessaga; 

Hove  to  uplink  buffer; 

EED  class_2_alSitude_echo_generatlon ; 
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PROCESS  class_2_altitude_echo_generation; 

<trf  to  coabioe  0*n  and  ALEC  subfields> 

IE  (ALEC  entry  on  PRILST  ARP  ALEC.SEBT  Eg  IFALSE) 

THEM  Solid  altitude  echo  subfield; 

APS»0«a  Plus  Altitude  Echo; 

EL  SEIF  (no  ALEC  entry  on  PtILST) 

"•HER  Generate  ALEC.adT.data; 

STECT. ALBC?=STSTAR.CTIHE; 
saild  altitude  echo  sobfield: 

ADS«0»n  Plus  Altitude  Echo; 

OTHERRISE  Build  null  Position  subfield;  <A LEC  already  sent  conbined  eith  Prox> 
APS«0«n  Plus  Pro*; 

CLEAR  Priority  bit  in  nessage; 
nose  to  uplink  buffer; 

PRO  elass_2_altitude_echo_generation; 
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PBOCESS  class_2_threat_genetation; 

<Create  one  or  two  aessagss  as  required  for  Threat  hdvisory.  > 

II  (entry  has  not  already  baan  sant  as  Thraat  type) 

THEB  Build  own  data  subfiald;  <required  for  new  Threats) 

CIEhB  Own  aassage  required  indication; 

<don't  also  hawa  to  sand  saparata  Own  sassage) 

Build  Start  Thraat  subfiald; 

»DS«Start  Thraat; 

Sgt  Priority  bit  in  sessaga; 
sowe  to  uplink  buffer; 

Build  position  data  subfiald,  ETkT,  threat  data  subfield; 

II  (threat  causing  resolution  advisory)  <found  in  ranking  Drocess) 
ISS1  SET  resolution  advisory  bit; 

ELSE  CLEkB  resolution  advisory  bit; 

»DS»Threa* ; 

SET  Priority  bit  in  aassage; 
love  to  uplink  buffer; 

SET  en*ry  SBHT; 

EBP  class_2_threat_ganeration: 
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PHOCBSS  class_2_threai_generation; 


<Create  one  or  two  aessages  as  required  for  Threat  ldvisory> 

H  (TA_THREAT.OLD_TTPB  U  THBBAT) 

ms  Build  own  data  subfield;  <reqalred  for  new  *hreats> 

CLBAB  OWH_BBQD; 

<don't  also  haws  to  send  separate  Own  nessage> 

Build  Start  Threat  subfield; 

ADS**Start  Threat: 

SET  Priority  bit  in  sessage; 

Howe  to  uplink  buffer; 

■nild  position  data  subfield,  ETAT,  threat  data  subfield; 

If  (TA_TSSEAT. HASKTTP“Th rest  causing  resolution  advisorv) 

TBES  SB*  resolution  advisory  bit; 

ELSB  CLEAR  resolution  advisory  bit; 

ADS^Threat ; 

SB"1  Priority  bit  in  sessage; 

Hove  to  uplink  buffer; 

SET  TA_THREAT. SEHT; 

EHD  class_2_t hreat_generation; 
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PROCESS  con* inuing_prox_classi f icat ion : 

Ouild  «sgs  with  Pro*  en*ries  which  are  not  start  or  end  types  (hence  'continuing*)^ 

Solid  oosition  data  sobfield,  RTAT; 

SET  en*ry  SEHT: 

J(F  (PRO  TNO=  2) 

T3EH  Coabine  with  sawed  sobfield: 

ADS=Dual  Proxiaity; 

CLEAR  Priority  bit  in  nessage: 

Rowe  to  uplink  boffer; 

°R0IN0=1 ; 

*t 5EIE  (sore  prox  entries  not  yet  sent)  <not  counting  start, end  types> 

X«RR  PROKHO-2; 

Sawe  subfield: 

ELSEIE  (AL°C  entrw  on  PWILST) 

fHHH  "uild  altitode  echo  sobfield; 

A9S=°roxiaity  Plus  Altitode  Echo: 

CLEAR  Priority  bit  in  aessage; 

Rowe  to  uplink  buffer; 

SET  ALEC  entry  SEHT; 

ELSEIE  (Own  aessage  required  and  not  yet  sent) 

THFR  build  own  data  sobfield; 

Opdate  own  nessage  tine  and  data;  <OWHT,  OWHHDG,  OWH'"R!l> 

CLEAR  Own  aessage  regoirenent  indication; 

ADS=Owo  Plus  Proxiaity; 

CLEAR  Priority  bit  in  aessage: 

Rowe  to  uplink  buffer; 

OTHERWISE  Create  ALEC  entry  in  PWILST; 

SET  entry  SERT; 

Store  current  tiae  in  ALECT; 

Suild  altitude  echo  subfield; 

,ADS  =  Proxiaity  Plus  Altitude  Echo; 

CLEAR  Priority  bit  in  aessage: 

Rowe  to  uplink  buffer: 

ERD  con tinuino_prox_classif icat ion; 

-  3HTII  LIRE  RESSAGE  COHSTROCTIOR  TASK  HIGH-LE7*l  LOGIC  - 
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PROCESS  con* inuinp_prox_classif lent ion; 

Build  position  data  subfield,  PTAT; 

SET  TA_PROX.  SEWT: 
jp  (proiho»2) 

THFR  Coabine  with  saved  subfield; 

ADS*Dual  Proxiaity; 

CLEAR  Priority  bit  in  aessape; 
dove  to  uplink  buffer; 

PROIRO-I ; 

elseip  (aore  ti_proi  with  (ta_proi.sert  jpilse)  hd 

(TA_PROI.  BED  *2  SPALSE)  ABB  (?A_PBOI.OLD_TTPS  55  SOU*)) 
-REE  PROTEO-2; 

Save  sabfield; 

ELSEI *  (ALEC  entry  on  PWILST) 

THEE  Build  altitade  echo  sabfield; 

A3S=Proxieity  Plus  Altitade  Echo; 

CLE1R  Priority  bit  in  aessape: 

Hove  to  uplink  boffer; 
syr  alec.sest; 

ELSEIP  (OWE_REQD  Jfl  STEOS) 

THEE  build  o*n  data  sabfield; 

SVECT.  OWET-STSVAR.CTIHE; 

Ppdate  SVECT. OWEHDG,  SVECT. OWWTRE; 

CLEAR  OWE_REQD ; 

AOS»Own  Plus  Ptoxiaity; 

CLEAR  Priority  bit  in  aessape; 

(love  to  uplink  buffer; 

OTHERWISE  Create  ALEC  entry  in  pwiLST; 

SET  ALEC.SERT; 

SVECT. ALECT-STSVAR.CTI HE; 

Build  altitude  echo  subfield; 

ADS«Proxiiity  Plus  Altitude  Echo; 

CLEAR  Priority  bit  in  aessape; 

Hove  to  uplink  buffer; 

SRD  continulnp_prox_claaaification; 

-  OATA  HESS  AGE  COWSTRtJCTIOR  TASK  LOW-LEVEL  LOGIC  - 
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PROCESS  obstructlon_sobfield_generation; 


IF  (Obstacle  entry  found  USD  not  SERT) 

THE*  Solid  11-bit  Obstacle  advisory  snbfield; 
SET  entry  SERT; 

ELSE  Build  null  Obstacle  advisory  snbfield; 

ERO  obstraction_sabfleld_ generation; 
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PBOCESS  obstruct ion_snbfleld_generatioo; 


I?  (OBSTACLE  entry  found  JBD  OBSTICLE.  SEBT  Bfi  *P»LSB) 
THEE  Build  13-bit  Obstacle  adTisory  subfleld; 

SET  OBST1CLE. SEBT; 

ELSE  Build  null  Obstacle  advisory  subfleld: 

EBP  obstruction_subfield_gen oration: 


P*T»  LIBK  BESSIGE  COBSTHGCTIOB  TUSE  LOB-LETEL  LOGIC 
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PROCESS  o*n_aes3aqe_requireaent_tesi; 

<Tse  tiae,  heading  to  see  If  own  aessaqe  required.) 

If  (0»S?  uninitialized)  <1C  jnst  entered  cowerage  OR  last  Of*  uplink  failed) 
TflgB  SET  Own  eessage  requireaent  indication; 

ELSEI?  (own  groand  track  heading  differs  sufficiently 

froa  (prow,  heading  uplinked  ♦  turn  rate  uplinked  •  tlae  since  uplink)) 
‘’’PER  ST?  Own  aessage  requireaent  indication; 

2I2E8JIIS5  CLEkB  own  aessage  requireaent  indication; 

ESP  own_*essage_requireaent_test; 


om  IIRK  SESSUGE  CORSTROCTIOR  TkSE  HIGB-LETEL  LOGIC 
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PROCESS  own_»essage_requireeent_test; 

<Ose  tine,  heading  no  see  if  own  nessage  required) 

12  (Steer.  OUT  uninitialized) 

THgjl  SBT  0»*_BBQD; 

eiseif  (kBsfiec  t»«  (stbct.td/sybct. to)  -  (sfBcr.oiSROG  ♦ 

sweet. oiiTii  •  (SYSYkt.cTiae-SYBCT.oeer)))  jr  o«»_dblt»_hdg) 
TSTB  SBT  0*S_RBQD; 
otbbrsisb  CLBkB  owi_rbqd: 

gjlp  own_aeasage_requireeent_test: 
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PBOCBSS  slx_ad»i sorles_Bessage_generation ; 

BSPP1T  OlITTL  (six  fields  generated)  ; 

If  (first  or  second  field) 

T3»B  PSBPOBW  subfield_12_bit_generation: 

PL SB  PPBPOBB  subfield_6_bit_generation; 

ommi: 

IDS-Six  advisories; 

IP  (anr  subfield  contains  Threat,  ‘"errain,  airspace,  or  Obstacle  types) 
THP!)  SBT  priority  bit  in  aessaga: 

PLSB  CLCaP  Priority  bit  in  aessaga: 
love  to  adina  buffer: 

PST)  si x_advisories_aessage_ generation: 


Dlra  LINf  SBSSaOB  COBSTBOCTIOW  TaSK  HIG8-LBTPL  LOGIC 


PROCESS  slx_adTisorles_aessage_ generation; 

REPEAT  IJETIL  (six  fields  generated) ; 

If  (first  or  second  field) 

THEE  PEgfOBH  subfield_12_b±t_generation; 

ELSE  PEREORH  snbf ield_6_bit_generati on ; 

1BMSZ2 Al: 

ADS»Six  advisories; 

IE  (anv  sabfield  contains  Threat,  Terrain,  airspace,  or  ObstacLe  types) 
THEE  SET  Priority  bit  in  sessage; 

ELSE  CL  ERR  Priority  bit  in  sassage; 

Rove  to  uplink  buffer; 

EEO  six_ad»isories_aessage_generation ; 
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PBOCBSS  subfield_6_bi*-_generation: 

»ind  next  "hreat  or  Prox  entry  not  sent; 

IT  (entrx  found) 

TRP!t  enter  cioct  bearing  in  subfield  indicator; 

Bnter  relatixe  altitade  zone; 

S2T  entry  SEBT; 

ELSE  enter  all  zeros  in  sabfield;  <no  aore  Threat/Prox  entries 

to  fill  the  snbf ield> 

gyo  subfield_6_bi»_generation; 
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PlOCtSS  *nbtiald_6_bit_ganarntion; 

Plod  na*t  TkjrtPtl*  or  T»_PSO*  antry  aith  S»PT  Jfl 
U  (antry  fonnd) 

l 

THPg  antar  clock  baaring  In  sabfiald  indicator; 
tntar  ralatiaa  altitnd*  zona; 
iM  antry  SSRT; 

tt3f  an tat  all  zaroa  in  anbfiald;  <no  aora  Thraat/Pro*  antriaa 

to  till  tfca  snbflald> 

i 

) 


tBty  subtiald_6_bit_ganarntlon; 


PB0CBS5  snbfield_12_bit_generatlon; 

Find  next  PWI1ST  entry  not  sent; 

IP  (Tvoe  *  "hreat  or  Prox) 

THES  Set  snbfield  indicator  *  clock  bearing; 

Enter  relative  altitnde  zone,  range  bit,  conpass  coarse; 
First  tine  bit  -  FEAT; 

IP  (Type»Threat) 

THE!  Threat/Prox  bit  »t; 

ELSE  Threat/Prox  bit  »0; 

EtSSIF  (Type  «  Terrain) 

T3BB  Set  snbfield  indicator  *  Terrain; 

Enter  altitnde  relative  to  terrain  data; 

First  tine  bit  -  PTAT; 

E1SEIP  (Type  -  Obstacle) 

"HEB  Set  snbfield  indicator  «  Obstruction; 

Enter  enter  altitnde  relative  to  obstruction,  clock  bearing; 
First  tine  bit  »  PTAT; 

El  SEIF  (Tyne  »  Airspace) 

ISIS  Set  snbfield  indicator  »  Airspace; 

Fnter  airspace  type; 

First  tine  bit  *  PTAT; 

OT3PBI IS!  Set  snbfield  indicator  «  Obstruction;  <no  nore  entries> 

Set  clock  bearing  »  0;  <deno*es  null  12-bit  snbfleld> 

SET  en*ry  SEPT; 

EHD  snbfleld_12_bit_generation; 
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PBOCESS  subfield_12_blt_generation; 

Find  next  P8ILST  entry  with  SEE*  £2  *F»LSB; 

I*  (TTPB  «  T*_THBB1T  or  T»_P80I) 

im  Set  subfield  indicator  ■  clock  bearing; 

Enter  relative  altitude  zone,  range  bit,  conpass  coarse; 
First  tine  bit  ■  FT1T; 

If  (TTPE«TA_TH8E1T) 

T8B8  Threet/Pro*  bit  «1; 

BISB  Threat/Prox  bit  *0; 

FISBIF  (TTPB  »  TBBBAIB) 

ISIS  Set  snbfield  Indicator  »  Terrain; 

Enter  altitude  relative  to  terrain  data; 

*irst  tine  bit  »  FTAT; 

BtSBir  (TTPB  «  OBSTACLE) 

THEN  Set  snbfield  indicator  »  Obstruction; 

Enter  enter  altitude  relative  to  obstruction,  clock  bearing; 
First  tine  bit  ■  FTAT; 

B1SBIF  (TTPB  -  AIPSPACB) 

THB8  Set  subfield  indicator  »  Airspace; 

*nter  airspace  tTpe;<see  Beference  9  for  coding> 

First  tiee  bit  »  FTAT; 

0T3BB8I SB  Set  subfield  indicator  «  Obstruction;  <no  sore  entries) 

Set  clock  bearing  «  0;  <denotes  null  12-bit  subfield) 

3BT  entry  SB8T; 

BHD  subfield_l2_bit_generatlon; 
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PBOCESS  subfleld_18_bit_generatlon; 

rind  next  PSILST  entry  not  sent; 

IE  (Type  •  Throat  or  Pro*) 

III!  set  subfield  Indicator  ■  clock  bearing; 

enter  alt.  tone,  rel.  alt.,  range,  conpass  course  fields; 
rirst  tine  bit  «  FTAT; 

I*  (Type-threat) 

THSB  Threat/Pro*  bit  -1; 
rise  Threat/Pro*  bit«0; 

ELSEIF  (Type  «  Terrain  mo  not  last  non-ALEC  entry)  <lf  last,  one  12-blt  snbf.> 
TEES  Set  snbfleld  Indicator  -  Terrain; 

enter  altitude  relative  to  terrain  data; 
first  tine  bit  -FTAT; 

ft  SSI  p  (Type  *  Obstacle  MID  not  last  non-ALEC  -entry)  <lf  last,  use  12-blt  subf.> 
THEE  Set  snbfleld  Indicator  -  Obstruction; 

enter  altitude  relative  to  obstruction,  clock  bearing; 

First  ties  bit  »  FTJ)T; 

ELSEIF  (Tvpe  «  Airspace  m2  not  last  non-ALEC  entry)  <lf  last,  use  12-blt  snbf.> 
IflJi  Set  subfield  Indicator  •  Airspace; 

Enter  airspace  type; 

First  tine  bit  -  FTAT; 

EL  SEIF  ((Type  »  ALEC)  QJS  ((no  sore  entries  21  exactly  one  T/A/O  entry  not  sent) 
ABO  ALEC  entry  was  not  already  sent)) 

THvp  Set  subfield  Indicator  »  ALEC; 

Enter  adj.  altitude,  node  c  confidence,  alt.  echo  data; 

U  C'yne  *  ALEC  exists  on  P*ILST) 

TEES  Delete  ALEC  entry; 

ELSE  Store  current  tine  in  ALECT; 

0TH-SWI5S  set  snbfleld  indicator  -  Obstruction;  <no  note  PSILST  entries) 

Set  clock  bearlng-0;  <denotes  null  18-bit  subfield) 

SET  entry  SEAT; 

EBP  snbfleld_i8_bit_generatlon; 

-  0|*j  ixpx  BE3S1SE  COBSTHOCTIOB  TASK  HIOH-LSyEL  L03IC  - 
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PROCESS  subfield_18_bit_generation; 

Find  next  “RILST  entr»  eith  SEES'  Eg  SFALSE; 

IF  (TYPE  =  TA_THREAT  or  TA_PROX) 

THEE  set  snbfield  indicator  *  clock  bearing; 

Enter  alt.  zone,  rel.  alt.  ,  range,  coapass  coarse  fields; 

First  tise  bit  *  FTAT; 

IF  (TYPE*TA_THREAT) 

THEE  Threat/Proz  bit  «1; 

ELSE  Threat/Prox  bit*0; 

El  SEIF  (TYPE  *  TERRAIN  AND  not  last  non- ALEC  entry) 

THEE  Set  snbfield  indicator  =  Terrain; 

Enter  altitnde  relative  to  terrain  data; 

First  tile  bit  =  FT  AT ; 

ELSEIF  (TT"E  =  ORSTACLB  AED  not  last  non-ALEC  entry) 

TREE  Set  snbfield  indicator  *  Obstruction; 

Enter  altitnde  relatixe  to  obstruction,  clock  bearing; 

First  *i»e  bit  *  FTAT; 

ELSEIF  ("TRE  =  AIRSPACE  AfiO  not  last  non-ALEC  entry) 

TREE  Set  subfield  indicator  =  Airspace; 

Enter  airspace  type;<see  Reference  9> 

First  time  bit  =  FTAT; 

ELSEIF  ((type  =  ALEC)  OR  ((no  sore  entries  OJ  exactly  one  T/A/O  entry  not  sent) 
AED  no  ALEC  snbfield  already  generated  in  this  lessage) 

THEE  Set  subfield  indicator  «  ALEC; 

Enter  adj.  altitude,  lode  C  confidence,  alt.  echo  data; 

IF  (TYPE  =  ALEC) 

THEE  Delete  ALEC  entry; 

ELSE  SYECT.  ALECT=SYSYAR.  CTIEE; 

OTHERWISE  Se*  subfield  indicator  *  Obstruction;  <no  lore  PEILST  entries> 

Set  clock  bearing*!);  <denotes  null  18-bit  subfield> 

SET  entry  SEE'": 

EED  subfield_i8_bl*_generation; 
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process  tSree_adrisories_nessage_generation: 


BEPT AT  OETIL  (three  fields  generated) : 

U  (first  or  second  field) 

THE*  PEEE08B  subfield_l8_bit_genaration; 

ELSE  PERfORB  sabfield_l2_bit_generation; 

imam; 

RDS-Three  Rdrisoriee; 

I*  (aor  subfield  contains  '■hreat,  Terrain,  iirspace,  or  Obstacle  type 
THEB  s*T  Priority  bit  in  aessage; 

ELSE  (;^ERB  Priority  bit  in  sessages 
Bose  to  aplint  buffer; 

EBP  three_adTisorias_aessage_generation; 


0W»  HER  BESSR8E  CORSTBOCTIOR  TRSK  HISH-LEfEL  LOGIC  — 
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PROCESS  three_adTisorles_aessage_-generatlon; 

BEPBAT  OETIL  (three  fields  generated) : 

IP  (first  or  second  field) 

THEE  PEBPOKB  subfield_18_bit_generation: 

ELSE  PE»POBB  snbfield_12_blt_ generation; 

EEDBBPE1T: 

ADS»Three  Advisories; 

IP  (any  snbfield  contains  Threat,  Terrain,  Airspace,  or  Obstacle  *ypes) 
“"BEE  SET  Prioritv  bit  in  aessage: 

ELSE  CLEAR  Priority  bit  in  aessage: 

Bov*  to  uplink  baffer: 

*80  three_advisories_eessage_generation: 


-  0*T*  iiuk  BBSSAGB  COISTKOCT IOK  TASK  LOE-LBTEL  LOGIC 
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FTAT  <first_h i«e_adTisory_transaitted> 

If  (PSIIST  entry) 

OCT  (first-* iae  in<iica* ion)  ; 

IF  (Tape  has  not  changed) 

THth  Sot  first-tiae; 

FLSE  First-tiae:  <ne»  entry  Of  change  of  type> 


SSD  FT»t. 


Dm  UHK  HBSSAGE  COHSTHCC*IOH  TASK  HIGH-LEVEL  LOGIC 
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nmcTTOB  FT XT  <first_tl«e_adTisory .transmitted) 

If  (PHILST  entry) 
pqT  (FTXT)  :  <BIT> 

(entr*  TTP8»entry  010.TTP8) 

THEB  C  1.8X8  FTR"; 

EtS8  SBT  FT XT; 


880  FT!-*1: 


I 

i  .  OXTX  LI8K  S8SSXGB  C083T80CTI08  T »SK  tOf-tFFFt  103IC 
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17.  FAILURE  MODE  OPERATION 


17.1  Failure  Provisions  in  ATARS  Design 


Protection  against  numerous  types  of  failures  Is  Incorporated  In 
the  ATARS  system  design.  Specific  features  are  provided  to  cope 
with  the  following  ATARS-specif ic  failures: 

1.  Failure  to  receive  a  target  report  from  the  local 
sensor 

2.  False  altitude  or  track  association  in  target  report 
from  local  sensor 

3.  Failure  to  deliver  traffic  or  resolution  advisory  by 
local  sensor 

4.  ATARS  selects  a  resolution  advisory  which  is 
incompatible  with  an  aircraft's  existing  resolution 
advisories 

5.  Failure  of  a  ground  communication  channel  between 
sensors 

6.  Where  a  ground  communication  channel  is  not  provided, 
or  has  failed,  ATARS  selects  resolution  advisories, 
not  knowing  the  pair  of  aircraft  is  already  being 
resolved  by  another  ATARS  site 

7.  Failure  of  the  DABS  sensor  at  a  single  site 

8.  Failure  of  the  ATARS  function  at  a  single  site 

9.  Catastrophic  failure  of  an  ATC  facility 

Logic  for  items  7  and  8  is  contained  in  this  section.  The 
features  which  accommodate  the  other  items  are  found  in  other 
sections  of  this  document.  All  the  capabilities  are  discussed 
here  to  summarize  the  robust  nature  of  the  overall  design. 

17.1.1  Missing  Target  Report 

If  the  local  sensor  misses  a  target  report  on  an  aircraft,  it 
requests  a  report  from  an  adjacent  sensor.  ATARS  performs 
coordinate  and  time  conversion  for  the  remote  report  and  uses  it 
to  update  the  track  for  the  aircraft.  If  the  aircraft  is  ATARS 
equipped,  ATARS  requests  a  RAR  report  from  the  remote  sensor. 
Even  if  that  sensor  was  not  previously  reading  the  aircraft's 
RAR,  the  remote  sensor  may  do  so. 
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When  a  sensor  detects  an  aircraft  passing  Into  Its  antenna's 
zenith  cone  ("cone  of  silence").  It  requests  an  adjacent  sensor 
to  provide  target  reports  continuously  until  told  to  stop.  In  a 
like  manner,  ATASS  requests  RAR  reports  from  the  adjacent 
sensor,  for  an  equipped  aircraft,  to  be  provided  until  told  to 
stop.  The  adjacent  sensor  "borrows"  the  original  site's  ATARS 
ID  during  this  condition. 

If  no  target  report  is  obtained  from  any  sensor  (e.g.,  no 
adjacent  sensor  covered  the  aircraft's  location  or  no  ground 
communication  channel  is  operating),  ATARS  coasts  the  track 
using  its  last  estimates  of  position  and  velocity.  Full 
conflict  detection  continues.  If  no  report  Is  received  by  a 
predetermined  time,  ATARS  drops  the  track. 

If  a  position  report  is  received  with  altitude  missing,  the 
altitude  estimate  is  coasted.  If  a  target  report  is  received 
but  RAR  data  is  missing,  ATARS  assumes  the  last  known  RAR 
contents  are  unchanged,  rather  than  assuming  an  empty  RAR. 

17.1.2  Target  Report  Contains  False  Altitude  or  Track 
Association 


ATARS  maintains  tracks  on  aircraft  in  its  service  area  which  are 
independent  of  DABS  surveillance  tracks.  Since  the  requirements 
of  a  collision  avoidance  system  differ  from  a  surveillance 
system,  ATARS  uses  its  own  criteria  for  establishing  or  dropping 
tracks. 

ATARS  performs  a  reasonability  check  on  each  altitude  report. 

If  unreasonable,  the  altitude  report  is  ignored.  If  a  falsely 
decoded  altitude  is  sufficiently  reasonable  to  be  accepted,  it 
is  smoothed  by  the  tracker  and  thus  is  unlikely  to  seriously 
affect  ATARS  service. 

17.1.3  Sensor  Fails  to  Deliver  Traffic  or  Resolution  Advisory 

Although  the  DABS  data  link  is  very  reliable,  the  sensor  may 
occasionally  fail  to  deliver  traffic  or  resolution  advisories. 
When  a  target  report  was  received,  but  part  or  all  of  the  ATARS 
messages  were  not  delivered  during  the  beam  dwell,  ATARS  has 
good  reason  to  believe  that  the  aircraft  is  still  visible  to  the 
sensor.  ATARS  simply  computes  updated  advisories  for  the  next 
scan.  In  the  meantime,  the  avionics  retains  the  existing 
advisories  until  they  are  updated,  or  until  a  time  out  several 
scans  in  length  has  expired.  When  an  ATARS  uplink  message  was 
attempted  and  not  even  a  target  report  was  successfully  achieved 
by  the  local  sensor,  ATARS  immediately  attempts  to  deliver  its 
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messages  through  one  (and  only  one)  adjacent  connected  sensor. 
The  adjacent  sensor  borrows  the  local  ATARS  ID,  regardless  of 
whether  or  not  Its  own  ATARS  Is  providing  service  to  the 
aircraft.  The  DABS  multi-link  protocol  may  not  be  used  for 
ATARS  uplink  messages. 

17.1.4  ATARS  Selects  Incompatible  Resolution  Advisory 


ATARS  resolution  logic  always  selects  new  resolution  advisories 
compatible  with  an  aircraft's  existing  resolution  advisories. 
However,  if  an  existing  advisory  is  not  known  to  the  ground,  an 
imcompatible  (i.e.,  contradictory)  sense  advisory  could  be 
uplinked.  This  could  happen  if  a  BCAS  outside  ATARS  coverage 
(called  a  "pop-up"  threat)  initiated  resolution  with  the  subject 
aircraft  since  the  last  SAR  downlink;  or  if  another  ATARS  site, 
unconnected  by  a  ground  communications  link,  resolved  another 
conflict  since  the  last  RAR  downlink. 

Any  incompatible  advisory  is  rejected  by  the  ATARS  avionics. 

The  RAR  performs  a  compatibility  check  for  every  uplinked 
advisory.  If  multiple  advisories  are  beng  uplinked,  all 
compatible  advisories  will  be  accepted  even  if  others  are 
incompatible  and  rejected.  ATARS  reads  down  a  copy  of  the  RAR 
contents  as  they  existed  at  the  time^  the  RAR  was  accessed. 

ATARS  duplicates  the  avionics'  compatibility  logic  to 
immediately  determine  whether  each  of  its  uplink  advisories  will 
be  accepted.  For  any  which  are  found  incompatible,  new 
advisories  are  recomputed  for  delivery  the  next  scan,  taking 
account  of  the  updated  copy  of  the  RAR  contents.  This  logic  is 
described  in  Section  5.2. 

17.1.5  Failure  of  Ground  Communications  Channel 

A  ground  communications  channel  between  sensors  is  not  a 
critical  element  for  ATARS  operation.  Where  a  network  of  more 
than  two  DABS  sensors  exists,  the  loss  of  a  ground  channel 
prompts  DABS  network  management  to  establish  alternate  message 
paths.  Whenever  this  succeeds,  the  ground  channel  failure  is 
transparent  to  ATARS. 

When  ATARS  becomes  unconnected  to  a  neighbor,  some  degradation 
of  service  will  occur,  since  remote  reports,  cone  of  silence 
coverage,  and  remote  uplink  become  unavailable.  However,  the 
majority  of  service,  including  multi-site  coordination  of 
conflict  resolution,  continues  unaffected.  The  RAR  is  used  as 
the  coordinating  device  for  all  resolution,  and  responsibility 
is  unchanged. 
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17.1.6  Resolution  Duplicating  That  Provided  by  Another  Site 


Whenever  a  ground  communication  channel  is  available,  positive 
coordination  between  sites  assumes  that  only  one  site  at  a  time 
issues  resolution  advisories  to  a  particular  pair  of  aircraft. 
However,  when  no  channel  is  provided,  or  when  the  channel  has 
failed,  such  duplicate  service  may  be  attempted  in  certalti 
situations.  This  primarily  happens  when  a  DABS-ATCR*S  pair 
moves  into  the  low  altitude  part  of  an  ATARS  seam;  or  for 
unusual  situations  such  as  when  a  DABS-DABS  pair  flies  into  an 
ATARS  seam  and  site  responsibility  changes  just  before  the 
conflict  begins,  and  one  site  has  been  unable  to  read  down  the 
ATARS  site  ID  bits  for  at  least  one  scan  since  they  changed. 

The  latter  situation  is  a  compound  event  of  low  probability. 

The  principal  case  is  handled  by  having  the  site  designated 
"lower  priority"  evaluate  the  other  site's  advisory  to  the  DABS 
aircraft.  If  this  appears  adequate,  the  site  yields 
responsibility  to  the  higher  priority  site.  In  any  event,  the 
compatibility  logic  within  the  RAR  prevents  contradictory 
advisories  from  being  posted. 

17.1.7  Failure  of  the  DABS  Sensor 


The  DABS  sensor  is  complex  and  may  fail  in  a  variety  of  ways, 
many  of  which  are  beyond  the  scope  of  this  document.  Any 
failure  which  causes  the  local  ATARS  function  to  fail  is  treated 
in  the  next  Section. 

If  only  the  surveillance  function  or  RF  channel  fails,  so  that 
ATARS  continues  to  operate,  data  from  remote  sensors  may  be  used 
as  described  in  Section  17.1.1.  In  this  case,  ATARS  attempts  to 
provide  service  in  its  usual  area,  but  is  limited  to  servicing 
those  aircraft  seen  by  adjacent  connected  sensors.  It  is  the 
responsibility  of  the  local  DABS  to  request  the  remote 
surveillance. 

17.1.8  Failure  of  ATARS  Function 


Any  network  of  neighboring  DABS  sensors  may  take  advantage  of 
overlapping  DABS  coverage  for  the  purpose  of  allocating 
replacement  coverage  for  a  failed  ATARS  site.  Section  17.3 
discusses  the  means  for  recognition  of  a  failed  ATARS  and  the 
action  to  be  taken. 

17.1.9  Failure  of  the  ATC  Facility 

ATARS  normally  serves  controlled  aircraft  only  as  a  backup  to 
ATC.  When  aircraft  come  into  conflict  in  sufficiently  hasardous 
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situations,  ATARS  issues  traffic  and  resolution  advisories. 

This  action  is  performed  routinely,  and  in  the  event  of  a 
catastrophic  ATC  failure,  ATARS  continues  to  provide  full 
service. 

17.2  Function  Status  Processing 

Each  DABS  sensor  contains  a  performance  monitoring  function. 

Once  per  scan,  the  sensor  sends  sensor  status  and  ATARS  Status 
Messages  to  all  adjacent  sensors.  ATARS  is  only  interested  in 
the  status  ("operational”  or  "failed”)  of  the  ATARS  function  of 
each  of  its  neighbors.  Whenever  such  Status  Messages  are 
received,  the  Non-surveillance  Message  Processing  Task  (Section 
5.1)  calls  the  Remote  Function  Status  Routine.  This  routine 
examines  all  remote  ATARS  Status  Messages  which  have  been  queued 
since  the  last  execution  of  the  routine.  The  routine  maintains 
a  function  failure  table  indicating  the  status  of  each  remote 
ATARS.  However,  the  logic  only  accommodates  a  single  remote 
ATARS  failure. 

17.3  ATARS  Backup  Mode 

Upon  recognizing  the  first  such  failure,  the  Backup  Mode 
Initiation  process  is  performed.  This  process  replaces  the 
ATARS  service  map  with  the  backup  service  map  corresponding  to 
the  failed  ATARS.  Tables  are  stored  to  indicate  the  appropriate 
service  map  to  use  after  the  failure  of  any  neighboring  site. 

The  table  MAPTBL  (i)  contains  the  list  of  map  vertices 
corresponding  to  site  (i)  failing.  The  value  i  »  0  is  used  for 
the  normal  mode  of  operation.  Similarily,  the  table  MASTRTBL(i) 
contains  bits  to  indicate  whether  or  not  own-site  becomes  the 
master  site  upon  the  failure  of  site  (i).  if  Own-site  becomes 
Master  for  more  than  one  neighbor's  failure  (but  always  one  at  a 
time),  another  table  CTRTBL(i)  stores  the  map  vertices  for  the 
center  zone  areas.  ATARS  does  not  assume  a  remote  ATARS  failure 
when  a  communication  line  fails.  A  separate  register  keeps 
track  of  currently  connected  sites.  This  is  used  in  various 
places  in  the  logic. 

When  an  "operational  status"  indication  is  received  in  a  message 
from  a  previously  failed  ATARS,  the  Backup  Mode  Termination 
Process  is  executed.  This  routine  merely  reinstates  the  normal 
service  area,  and  resets  the  Backup  and  Master  flags.  It  is  not 
necessary  to  send  Conflict  Tables  to  the  recovered  site,  since 
that  site  should  be  able  to  immediately  read  down  aircraft 
RAR's,  and  may  request  Conflict  Tables  from  its  neighbors  over 
ground  lines.  When  the  (smaller)  normal  service  map  is 
reinstated,  aircraft  outside  this  map  will  be  dropped  from  ATARS 
service  in  the  normal  way,  just  as  if  they  had  flown  out  of  the 
service  zone. 
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17.3.1  Backup  ATARS  Service  Areas 


In  a  region  having  several  DABS  sensors  located  within 
reasonable  proximity,  some  flexibility  may  exist  in  drawing  the 
ATARS  map  boundaries.  The  choice  of  boundaries  will  take  into 
account  geographical  coverage,  terrain  features  and  the  expected 
traffic  load  for  the  sensors.  Upon  the  failure  of  one  ATARS 
site,  other  sensors  with  overlapping  coverage  may  be  capable  of 
replacing  the  failed  ATARS.  If  the  failed  site  was  serving  a 
large  load  of  traffic,  no  single  neighbor  may  have  sufficient 
capacity  to  absorb  it  all.  Therefore,  a  better  strategy,  where 
geographic  coverage  and  terrain  features  permit,  is  to  divide 
the  failed  site's  service  area  among  several  neighbors. 

An  example  of  this  operation  is  depicted  in  Figure  17-1.  Here, 
when  the  site  with  ID  0010  fails,  its  two  neighbors  each  expand 
their  coverage  and  share  the  failed  site's  area.  The  two 
surviving  sites'  maps  should  provide  an  overlap  (seam)  of  the 
usual  width.  In  this  case,  no  "master"  site  or  "center”  zone 
(see  below)  is  required.  Both  surviving  sites  operate  normally, 
and  treat  newly  acquired  aircraft  in  their  expanded  service 
areas  in  the  same  manner  as  any  aircraft  which  has  just  entered 
the  normal  service  area.  Any  of  these  aircraft  having  RAR 
entries  created  by  the  failed  site  will  soon  have  them  released 
by  the  avionics  time  out. 

The  surviving  sites  may  not  be  connected  with  ground 
communications  lines.  In  this  case,  all  coordination  is 
performed  through  the  transponders  using  the  RAR  features,  as 
explained  in  Section  14.2. 

17.3.2  Master  Site 


In  certain  configurations  of  ATARS  sites,  the  simple  procedure 
described  above  cannot  be  used.  Since  only  four  distinct  ATARS 
ID's  are  assigned,  the  failure  of  an  ATARS  may  cause  two  sites 
assigned  the  same  ID  to  become  adjacent,  if  the  most  desirable 
backup  service  map  were  implemented.  Since  the  multi-site 
protocol  does  not  permit  this  condition,  several  alternatives 
are  available.  Using  another  neighbor  to  cover  the  failed  area 
may  be  feasible,  but  geographic  considerations  may  prohibit  this 
choice.  Leaving  a  coverage  gap  without  ATARS  is  very 
undesirable.  The  solution  implemented  in  this  design  is  to 
designate  one  of  the  surviving  sites  as  the  "Master”  site.  This 
should  be  the  site  with  the  best  geographical  coverage  of  the 
part  of  the  failed  area  that  separates  the  two  sites  having  the 
same  ATARS  ID.  The  master  site  then  continues  to  serve  its  own 
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SURVIVING  SITES  SHARE 
FAILED  SITE'S  AREA 


B)  COVERAGE  WHEN  SITE  0010  FAILS 


FIGURE  17-1 

EXAMPLE  OF  AREA  WHERE  CENTER  ZONE  NOT  USED 
FOR  BACKUP  COVERAGE 
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ATARS  area  using  its  own  ID,  and  also  serves  a  small  “center" 
zone  within  the  failed  site's  area,  borrowing  the  failed  site's 
ATARS  ID  to  send  to  aircraft  in  this  area.  This  is  illustrated 
in  Figure  17-2.  The  center  zone  should  be  made  small,  so  all 
sites  may  use  their  own  ID  in  as  large  an  area  as  possible,  but 
sites  with  like  ATARS  ID's  must  be  separated  by  more  than  the 
usual  seam  width. 

The  master  site  performs  an  extra  masking  (in  this  backup  mode) 
to  decide  which  of  the  aircraft  in  its  expanded  coverage  are  in 
the  center  zone  and  thus  are  to  receive  the  failed  site's  ID. 

The  master  site  still  uses  its  own  sensor  to  service  both  of  its 
areas,  sending  different  ATARS  ID's  to  aircraft  according  to 
their  location.  The  center  zone  is  mapped  to  have  the  usual 
overlap  (seam)  with  all  of  its  neighboring  sites  except  the 
master  site.  No  overlap  is  provided  between  Master’s  own  area 
and  its  center  zone.  The  master  ATARS  keeps  aircraft  in  both  of 
its  areas  in  the  same  data  base,  and  is  able  to  treat  the 
boundary  between  its  two  areas  as  "soft".  This  means  that  if  an 
aircraft  receiving  resolution  crosses  this  boundary,  the  master 
site  may  change  the  site  ID  sent  to  that  aircraft,  while 
continuing  to  send  the  other  ID  to  the  other  aircraft  until  it 
too  crosses  the  boundary. 

17.4  Pseudocode  for  Failure  Mode  Operation 


The  pseudocode  follows.  The  Remote  Function  Status  Routine  is 
called  from  the  Non-Surveillance  Message  Processing  Task.  Upon 
initiating  the  Backup  mode,  the  ID  of  the  failed  site  is  used  as 
an  index  to  the  tables  of  service  areas,  Master  status  flag 
settings,  and  Center  zones.  An  index  of  zero  is  used  for  the 
Normal  mode  of  operation. 
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»  coverage  vnttM  site  0010  mils,  master  site  uses  failed 

SITE'S  ID  III  CEMTER  ZOKE 


FIGURE  17-2 

EXAMPLE  OF  AREA  WHERE  CENTER  ZONE  IS  USED 
FOR  BACKUP  COVERAGE 


PSEUDOCODE  TABLE  OF  CONTESTS 


BACEDP  BODE  LOW-LEVEL  LOGIC . 

WO0TTSE  RESOTS_FDNCTIOE_ST»TDS  .  . 
PROCESS  bac*;np_»ode_ter»ination 
PROCESS  backup_»ode_ini*iation 
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•‘•Ok.**..,  - 


BOOTIBE  R5HOTE_fOHCTIOf_STlTOS 

IB  (status  aessage  froa  reaote  iTiBS,  local  DIBS) 

IBOOT  (Haster  flag.  Backup  flag,  service  sap,  state  vectors,  conflict  tables); 

If  (esg  says  reaote  iTiRS  is  operational) 

THIS  If  (this  reaote  iTiRS  was  failed) 

THE!  PERPORH  backup_aode_teraination; 

ELSEIf  (asg  says  reaote  ITiRS  has  failed) 

THEM  If  (oau  ITiBS  not  in  Backup  node) 

THEB  PEBfOBE  backup_aode_initiation ; 

<note  this  logic  only  handles  one  site  failure  at  a  tiae> 

ELSEIf  (asg  says  reaote  site  link  failed/recovered) 

THEB  Opdate  connected  site  register; 

ELSEIf  (asg  says  own  DiBS  not  operational) 

-HER  Halt  own  iTiBS  processing; 

LOOP; 

EXITIP  (startup  asg  received  froa  DiBS) ; 

EBDLOOP; 

OTHERWISE;  <ovn  DiBS  OH> 

°BD  B  EHO‘"E_PONCTIOH_ST  iTDS; 


BICEOP  HODS  HIGH-LEVEL  LOGIC 
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BOOTHS  BSBOTB_PUBCTtO1l_ST»T0S 

IS  (statis  aessage  (roa  raaota  ITHPS,  local  DIBS) 

I  HOOT  (STSTUP,  state  sectors,  conflict  tables); 

U  (asg  says  reaote  AT1RS  Is  operational) 

TBPI  IP  (ST5»»B.P»ItPD  S2  this  reaote  site) 

T3BB  PBBPOBH  bac*np_aode_teraination; 

S1SEIP  (asg  says  raaota  »T»*s  has  failed) 

THBH  II  (STSflP.BIkCKOP  not  sat) 

T8EB  SYSTIH.PlILBDaf ailed  site_ID; 

PBBPOBH  bacfcap_aode_inibiation ; 

<no*e  this  logic  only  handles  one  site  failnre  at  a  tiae> 
H5III  (  asg  says  resote  site  lint  f ailed/recosered) 

T3BH  Se‘  connected  site  bit  to  status  indicated  in  asg 
BLSPIP  (aso  says  own  DABS  not  operational) 

THBH  Balt  own  »T1RS  processing; 

122£; 

BIITI?  (startup  asg  received  f roa  D»BS) ; 
tPDLQCP: 

OTHBBBI SB:  <0«n  ORBS  OK> 

PHJB  P!BOT;_POPCTIOH_ST»TOS; 


B 1CR0P  BOOB  LO»-l8TBt  LOGIC 
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PROCESS  backup_aode_ter*ination 

Acti»*»e  noraal  ATARS  seraice  aap; 
DeactiTate  Center  tone  aap; 

CLEA 5  Raster  flag; 

CLEAR  Backup  flag; 

END  backap_aode_terainatlon; 


BACKUP  ROD*  BI0H-LS7EL  LOGIC 
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I 


PROCESS  bactcap_Boda_taralna*-ion 

STST»B.FMtED«0; 

STST»P.  SRPPTB»SYSTEB..SiPTBt{0)  ;  <raacti?ata  normal  4T1BS  saraica  aap> 
SY  ST  IB  . CTBPTS*#S  OIL ; 

CLBtB  SYSTHH. BUSTER; 

CL  BUB  STSYIlR.  BICKPP; 

EBP  bacltop_Boaa_*.«raination; 


i 

! 

j 


i  j 

- -  BICKPP  BOOB  LOB-LBYEL  L08TC 
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PROCESS  backnp_aode_inltiation 

Set  Backup  flag,  Easter  flag  if  required  for  this  site  failure 
(daster  flag  set) 

THEM  Activate  Center  rone  tap  for  this  failure; 

Ac*l safe  backup  AT1RS  service  sap  for  this  failure; 

REPEAT  BAIL E  (sore  pair  records  shoeing  failed  site  in  charge) 
select  next  pair  record; 

IP  (state  sectors  exist  for  both  aircraft) 

TATE  CL  EAR  failed  site's  bit  in  SEOG  of  both  aircraf 
Set  handoff  bit  in  pair  record: 

ELSE  CALL  PAI8_B!C0HP_BS1ETI0S: 

EBPBEPSAT; 


EBP  backup_aode_initiatiou: 


B ACBOP  BODE  RIQH-LETEl  LOGIC 
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PROCESS  bacK np_sode_initiation 


SET  STSVAR. BACKUP; 


STS  VAR.  BASTBR=SYSTEH.SASTRTBL  (STSVAB. BAILED)  ; 

IF  (STSTAR.  RASTER  Efl  STBUE) 

THEM  STSV  AR.  CTRPTR*STSTEH.  CTRTBL  (STSVAR. BAILED)  ; 

<activate  Center  zone  eap  for  this  failnre> 

STSTAR. RAPPTR*STSTEB. flAPTBL (STSTAR. BAILED) : 

<activate  service  aap  for  this  failure> 

BEPE AT  RHILE  (sore  pair  records  with  ATSID  J2  failed  site)  ; 

Selec*  next  PREC; 

IE  (state  vectors  exist  for  both  PPSC.PAC!  and  PREC.PAC2) 

THEN  CLEAR  failed  site's  bit  in  STECT.GBOG  of  both  aircraft; 
SET  PRBC.HDOEE; 

ELSE  CALL  PAIH_RECOBO_OELETIOR 
U  (PREC) 

TROUT  (confl.  table,  state  vectors); 


EBP  bacAap_vode_initia*ion; 


BACKOP  BODE  LOB-LET  El  LOGIC 


18.  PERFORMANCE  MONITOR 


This  section  develops  functional  requirements  for  the  Status 
Monitoring  and  Reporting  (SMR)  Function  of  ATARS.  The  ATARS  SMR 
provides  start  and  stop  control  indication  to  the  local  ATARS 
function  executive  processing  routine.  In  addition  the  SMR 
monitors  the  status  of  the  various  functional  modules,  buffers 
and  files  of  ATARS.  The  SMR  constructs  and  transmits  messages 
indicating  the  status  of  ATARS. 

These  messages  are  routed  to  the  ATARS  Non-surveillance  Buffer. 
The  DABS  Performance  Monitor  reads  these  messages  to  determine 
the  local  ATARS  status.  The  DABS  Performance  Monitor  also 
transmits  these  messages  to  NAS  facilities  (ATC,  RMM)  and  clears 
the  buffer  once  a  scan. 

The  Status  Messages  sent  to  DABS  have  limited  capacity  for 
failure  reporting.  If  the  reportable  status  conditions  exceed 
this  capacity  then  an  indication  of  this  condition  is  sent  in 
the  message.  In  accordance  with  this  the  SMR  is  also  capable  of 
transmitting  a  complete  list  of  status  conditions  to  a 
requesting  NAS  facility  via  the  ATC  Coordination  Buffer. 

The  following  paragraphs  describe  the  inputs,  processing 
function,  and  outputs  of  the  ATARS  SMR. 

18.1  Status  Monitoring  and  Reporting  Function  Inputs 

DABS  Status 


The  local  DABS  sensor  status  as  determined  by  the  DABS 
Performance  Monitor  is  reported  (Status  Message)  to  the  SMR  via 
the  Non-surveillance  Buffer.  This  status  will  allow  the  SMR  to 
control  ATARS  operation  depending  on  the  operational  status  of 
the  local  DABS  sensor.  This  message  may  also  report  adjacent 
ATARS  or  sensor  status.  Logic  for  such  reports  is  contained  in 
Section  17. 

ATARS  Functional  Failure  Conditions 


These  inputs  consist  of  various  failure  indicators  from  the 
functional  modules  of  ATARS.  These  failure  indicators  indicate 
memory  utilization  failure,  processing  truncation,  and  software 
failures. 
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Memory  Utilization  Failure  Indication 


There  are  three  catagories  of  failure  indicators  for  memory 
utilization.  These  are:  output  buffer  overflow,  file  more 
than  90%  full,  and  no  more  space  in  file.  These  are  described 
below. 

Output  Buffer  Overflow 


This  condition  is  reported  for  all  ATARS  buffers  (see  Figure 
3-3)  and  specifies  the  applicable  buffer. 

File  More  than  90%  Full 


The  SMR  monitors  the  degree  of  ATARS  file  utilization  and 
reports  any  condition  of  over  90  percent  full  for  the  following 
files : 

1.  Central  Track  Store 

2.  Conflict  Tables 

3.  PWlLST's 

4.  Encounter  Lists 

No  More  Space  in  File 

This  condition  is  reported  for  the  same  files  listed  in 
paragraph  above. 

Processing  Truncation 


The  ATARS  executive  program  reports  any  occurrence  of  an  ATARS 
task  being  truncated  due  to  a  processing  timing  deadline.  The 
report  identifies  the  task  and  the  sector  of  data  for  which 
processing  was  truncated. 

Software  Failures 


This  condition  is  unusual  and  is  detected  with  the  use  of 
sector  flags  or  other  suitable  indicator.  The  indicator  shall 
be  set  by  each  of  the  ATARS  functions  when  reporting  their 
status  for  the  SMR.  When  the  SMR  reads  the  status  each  scan  it 
updates  this  indicator.  If  the  SMR  finds  any  indicator  not 
properly  updated,  a  failure  is  declared. 

Request  Full  ATARS  Status  Control  Message 

This  message  from  NAS  to  ATARS  controls  ATARS  SMR  reporting. 

The  format  is  contained  in  Reference  8. 
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This  message  is  processed  by  the  SMR  as  described  in  Section 
18.2.  The  following  sections  describe  the  control  field  in 
this  message. 

Field  CTLTX 


This  two  bit  field  is  for  transmission  control  of  all  active 
condition  codes  to  a  requesting  NAS  facility.  The  interpreta¬ 
tion  is  as  follows: 

00  =  transmit  all  condition  codes  for  one  scan 
01  -  transmit  all  condition  codes  repeatedly  for  NSMR  scans 
(a  system  parameter)  unless  told  to  stop 

10  -  stop  transmission  of  all  condition  codes 

11  =*  not  used 

18.2  Status  Monitoring  and  Reporting  Function  Processing 

This  section  describes  the  processing  tasks  to  be  performed  by 
the  SMR. 

18.2.1  Local  ATARS  Processing  Control 


The  SMR  controls  the  commencement  and  cessation  of  local  ATARS 
processing  under  the  following  conditions. 

1.  DABS/ ATARS  local  sensor  start  up:  (Reference  1) 

a.  Cold  start 

b.  Warm  start 

2.  Failure  of  the  DABS  portion  of  the  local  sensor 

3.  Failure  of  the  ATARS  portion  of  the  local  sensor 

Commencement  of  ATARS  activity  will  occur  under  item  1  above 
when  all  the  ATARS  functions  have  begun  to  set  their  software 
failure  check  indicators. 

Cessation  of  ATARS  activity  will  occur  for  items  2  and  3  above. 
An  ATARS  failure  will  be  declared  after  one  scan  of  operation 
with  a  red  condition  Indicator  if  the  red  condition  is  not 
cleared . 


18.2.2  Message  Generation  and  Processing 

The  ATARS  SMR  processes  the  indicators  and  control  message 
decribed  in  Section  18.1.  Two  outputs  are  constructed  in  each 
scan  (see  Reference  1): 
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1.  ATARS  Status  Message  to  sensor.  This  message  is  used 
to  notify  the  sensor  of  the  operation  or  failure  of  the 
local  ATARS  function.  The  sensor  is  expected  to 
utilize  this  data  in  its  Status  Message  sent  to 
adjacent  ATARS  functions. 

2.  ATARS  Status  Message  to  ATC.  This  output  is  one  of  the 
three  types  of  messages  listed  below.  Their  formats 
are  defined  in  Reference  8,  with  additional  detail  in 
Section  18.3  below.  These  messages  convey  to  ATC  a 
more  detailed  description  of  the  local  ATARS  status. 

The  messages  are: 

ATARS  Green  Condition 
ATARS  Yellow  Condition  Codes 
ATARS  Red  Condition  Codes 

These  messages  may  be  read  by  a  local  Status  Monitor 
Display  for  the  sensor. 

The  ATARS  SMR  maintains  a  current  determination  of  the  local 
ATARS  status.  This  status  may  be  classified  as  "Green"  (normal 
operation),  "Yellow"  (marginal  operation),  or  "Red"  (Failed). 

The  ATARS  status  flag  shall  be  reported  as  "normal  operation" 
when  the  local  status  is  Green  or  Yellow,  and  as  "failed”  when 
the  local  status  is  Red  (see  Section  18.3.3). 

The  categories  of  indicators  and  assigned  number  of  scans  of 
consecutive  occurrences  to  produce  a  Yellow  or  Red  status 
condition  are  listed  below: 

NUMBER  OF 
SCANS  TO 

CATEGORY  DECLARE  STATUS 

Yellow  Red 

1.  Output  Buffer  Overflow  (each  buffer)  2 

2.  File  90%  Full  (each  file)  2 

3.  No  Space  on  File  (each  file)  1  2 

A.  Processing  Truncation  (each  task)  1 

5.  Software  Failures  (each  task)  1  2 

Also,  if  two  or  more  files  are  full  in  one  scan,  Red  status  is 
declared . 
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The  SMR  shall  construct  a  list  of  active  Yellow  and  Red 
condition  codes.  These  codes  Identify  all  buffers,  files, 
tasks,  and  services  which  meet  an  identified  failure  condition, 
and  specify  the  failure  condition  for  each. 

If  none  of  the  above  categories  of  indicators  have  occurred, 
then  the  local  status  is  Green.  If  any  Red  condition  has 
occurred,  the  local  ATARS  status  is  Red.  If  no  Red  condition 
has  occurred,  but  any  Yellow  condition  has  occurred,  the  local 
ATARS  status  is  Yellow. 

The  ATARS  Status  Message  to  ATC  shall  be  determined  from  Table 
18-1.  The  following  paragraphs  describe  these  messages  and 
specify  the  processing  to  be  performed  when  the  number  of  active 
condition  codes  exceeds  the  number  of  available  fields  in  the 
indicated  mesage. 

ATARS  Green  Condition  Message 

The  Green  condition  implies  ATARS  is  fully  operational. 

ATARS  Yellow  Condition  Codes  Message 

This  Yellow  condition  is  a  warning  that  ATARS  is  functioning  at 
a  reduced  service  level.  The  Yellow  Condition  Codes  Message, 
with  field  ALL  ■  0,  may  specify  up  to  25  Yellow  condition 
codes.  These  condition  codes  describe  specifically  how  ATARS  is 
operating  at  a  reduced  level. 

If  there  are  more  than  25  Yellow  condition  codes  active,  the 
Last  Condition  Code  Message/Overflow  (LM/OVF)  flag  is  set  in  the 
message.  The  monitoring  facilities  (ATC,  RMM)  may  request  full 
status  reporting  using  the  message  specified  in  Section  18.1. 

The  SMR  performs  the  requested  action  in  the  message. 

ATARS  Red  Condition  Codes  Message 

The  Red  condition  indicates  some  portion  of  the  ATARS  software 
has  failed.  After  the  detection  of  this  code  the  SMR  halts 
local  ATARS  processing  according  to  the  rules  in  Section 
18.2.1.  However,  the  SMR  continues  to  transmit  upon  request  any 
existing  Yellow  condition  codes  as  well  as  the  Red  condition 
codes  which  were  active  as  of  the  time  of  shut  down. 
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TABLE  18-1 


SELECTION  OF  STATUS  MESSAGE  TO  ATC 


LOCAL  ATARS  STATUS 

ALL  CODES 
REQUEST  STATUS 

MESSAGE  SENT 

Green 

Any 

ATARS  Green  Condition 

Yellow 

Ye  8 

ATARS  Yellow  Condition  Codes 
(field  ALL  -  1) 

Yellow 

No 

ATARS  Yellow  Condition  Codes 
(field  ALL  -  0) 

Red 

Yea 

ATARS  Red  Condition  Codes 
(field  ALL  -  1) 

Red 

No 

ATARS  Red  Condition  Codes 
(field  ALL  -  0) 
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If  there  are  more  than  five  Red  condition  codes  active,  or  any 
Yellow  condition  codes  in  addition  to  the  Red  condition  codes, 
the  LM/OVF  flag  is  set  in  the  Red  Condition  Codes  Message.  ATC 
must  request  all  condition  codes  in  this  case  to  be  sent  any 
Yellow  codes.  Yellow  codes  would  be  sent  in  a  separate  message, 
even  if  the  Red  Condition  Codes  Message  had  unused  fields. 

18.2.3  Request  Full  ATARS  Status  Control  Message  Processing 


The  actions  to  be  taken  by  the  SMR  upon  the  receipt  of  this 
message  depend  on  the  specified  transmission  control  (see  Field 
CTLTX,  Section  18.1)  as  follows: 

Transmit  All  Condition  Codes  for  One  Scan 


The  SMR  transmits  to  the  requesting  facility  all  the  currently 
active  condition  codes  (Red  and  Yellow)  using  as  many  messages  as 
necessary.  If  there  are  none,  the  ATARS  Green  Condition  Message 
is  sent.  The  SMR  uses  the  appropriate  condition  codes  messages 
(field  ALL  “  1)  for  Red  or  Yellow  codes.  Each  message  specifies 
up  to  50  condition  codes.  As  many  messages  shall  be  transmitted 
as  are  needed  to  transmit  all  active  condition  codes.  The  Last 
Condition  Code  Message/Overflow  bit  is  set  in  the  last  Red  or 
Yellow  code  message. 

Transmit  All  Condition  Codes  Continuously 


Yellow  and  Red  codes  active  during  a  scan  are  transmitted  once  a 
scan  for  as  many  scans  as  they  exist,  for  a  maximum  of  NSMR 
scans,  with  NSMR  a  site  adaptable  ATARS  parameter.  After  NSMR 
scans,  the  "All  Codes  Request  Status"  for  the  requesting  facility 
is  reset  until  a  new  request  is  received.  If  there  are  no  Yellow 
or  Red  codes  active  at  the  time  of  receipt,  the  ATARS  Green 
Condition  Message  is  sent  only  once  and  the  "All  Codes  Request 
Status”  is  immediately  reset.  If,  prior  to  NSMR  scans,  all 
Yellow  or  Red  condition  codes  revert  to  Green,  the  ATARS  Green 
Condition  Message  is  sent  once  and  the  "All  Codes  Request  Status" 
is  Immediately  reset  for  each  requesting  facility. 

Stop  Continuous  Transmission  of  All  Codes 

When  the  SMR  has  been  transmitting  all  condition  codes 
continuously,  this  message  resets  the  "All  Codes  Request  Status" 
for  the  requesting  facility.  Otherwise  the  SMR  ignores  the 

message . 
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18.3  Status  Monitoring  and  Reporting  Function  Outputs 

The  outputs  of  SMR  processing  consist  of  the  control  messages  to 
allow  commencement  or  cessation  of  local  ATARS  processing,  and 
the  messages  listed  In  Section  18.2.2.  The  following  paragraphs 
supplement  Reference  8,  to  define  the  contents  of  the  message 
fields. 

18.3.1  Fields  In  Output  Messages 
Field  ALL 


When  this  bit,  All  Condition  Codes  Tranmlsslon,  Is  set  to  1,  the 
message  Is  part  of  a  group  (one  or  more)  of  messages  containing 
all  active  ATARS  Yellow  or  Red  condition  codes.  When  set  to  0, 
only  one  ATARS  Yellow  or  Red  Condition  Codes  Message  is  being 
transmitted.  The  existence  of  any  untransmitted  condition  codes 
is  indicated  by  the  Last  Condition  Code  Message /Overflow  (LM/OVF) 
field  defined  below. 

Field  LM/OVF 


This  bit,  Last  Condition  Code  Message/Overf low,  has  a  dual 
purpose  depending  on  the  value  of  the  field  ALL,  described  above. 

When  ALL  ■  0,  this  bit  is  interpreted  as  the  overflow  Indicator 
bit  for  ATARS  Yellow  and  Red  Condition  Codes  Messages.  LM/OVF 
set  to  1  indicates  more  condition  codes  are  currently  active  than 
are  being  transmitted  in  a  single  message.  The  maximum  number  of 
Yellow  and  Red  condition  codes  that  can  be  transmitted  under  this 
setting  of  ALL  ■  0  is  25  and  5  respectively. 

When  ALL  *  1,  this  bit  is  interpreted  as  the  last  condition  code 
message  indicator  flag  and  is  set  to  1  in  the  last  (of  one  or 
more)  condition  codes  message.  This,  when  combined  with  the 
field  ALL,  allows  transmission  of  all  active  condition  codes  when 
more  than  one  message  is  required. 

Field  flAY 

This  field,  used  In  the  Yellow  Condition  Codes  Message,  is  a 
binary  integer  indicating  the  number  of  Yellow  condition  codes 
contained  in  the  message.  This  number  is  a  maximum  of  25  when 
field  ALL  ■  0,  and  a  maximum  of  50  when  field  ALL  ■  1. 
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Field  AY ( 1 ) . . .AY(n) 


These  fields  contain  the  Yellow  condition  codes  as  defined  in 
Section  18.3.2.  These  fields  are  sorted  from  lowest  to  highest 
binary  value,  the  lower  value  codes  being  transmitted  first. 

Field  //AR 


This  field,  used  in  the  Red  Condition  Codes  Message,  is  a  binary 
integer  Indicating  the  number  of  Red  condition  codes  contained  in 
the  message.  This  number  is  a  maximum  of  5  when  field  ALL  -  0 
and  a  maximum  of  50  when  field  ALL  *  1. 

Fields  AR(l)...AR(n) 


These  fields  contain  the  Red  condition  codes  and  are  defined  in 
Section  18.3.2.  These  fields  shall  be  sorted  from  lowest  to 
highest  binary  value,  the  lower  value  codes  transmitted  first. 

18.3.2  Formats  of  Condition  Codes 


The  general  format  of  the  condition  codes  is  as  follows: 

CATEGORY  CONTENT 

6  16 

The  assigned  categories  and  formats  are  described  in  the 
following  paragraphs.  Each  condition  code  may  be  used  as  a 
Yellow  or  Red  code  in  the  message  fields  listed  in  Section 
18.3.1.  The  placement  in  the  proper  message  corresponds  to  the 
status  determination  described  in  Section  18.2. 

The  formats  of  the  condition  codes  for  each  assigned  category  are 
as  follows: 


OUTPUT  BUFFER  OVERFLOW 


000100 

SP 

BUFFER 

6 

8 

16 

FILE  MORE  THAN 

90%  FULL 

000110 

SP 

FILE 

'6 

8 

16 

NO  MORE 

SPACE 

IN  FILE 
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000101  SP  FILE 


- 5 — s - nr 

PROCESSING  TRUNCATION 

000010  SECTOR  FUNCTION 

6  10  16 

SOFTWARE  FAILURES 

000001  SP  FUNCTION 

lO  IS 

Field  BUFFER 


This  field  Identifies  a  buffer  of  concern  as  follows: 


Coding  Buffer 


0000 

0001 

ATARS-ATARS  Coordination  Buffer 

0000 

0010 

Uplink  Message  Buffer 

0000 

0011 

Non-surveillance  Buffer 

0000 

0100 

ATC  Coordination  Buffer 

0000 

0101 

RAR  Buffer 

0000 

0110 

Surveillance  Buffer 

Field 

FILE 

This 

field 

Identifies 

an  ATARS  file  as  follows: 

Cod  % ng 

File 

0000 

0001 

Central  Track  Store 

0000 

0010 

Conflict  Tables 

0000 

0011 

PWILST’s 

0000 

0100 

Encounter  Lists 

0000 

0101 

ATARS  Sector  Lists 

0000 

0110 

X/EX  Lists 

0000 

0111 

Potential  Pair  List 

0000 

1000 

Resolution  Pair  Acknowledgement 

0000 

1001 

Controller  Alert  List 

0000 

1010 

Deletion  List 
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Field  SECTOR 

This  4-bit  field  ide:  ;ifies  an  ATARS  sector  of  data  which  was  not 
fully  processed. 

Note:  Each  sector  of  data  that  is  not  fully  processed  shall  be 
separately  identified  by  an  active  condition  code. 

Field  FUNCTION 


This  field  identifies  a  function  of  ATARS  in  a  condition  code. 
The  values  and  associated  functions  are  as  follows: 

VALUE  FUNCTION 


000 

001 

Master  Resolution  (Normal)  Task 

000 

010 

Master  Resolution  (Delayed)  Task 

000 

Oil 

Data  Link  Message  Construction  Task 

000 

100 

Coarse  Screen  Task 

000 

101 

Traffic  Advisory  Task 

000 

110 

RAR  Processing  Task 

000 

111 

Aircraft  Update  Processing  Task 

001 

000 

Track  Processing  Task 

001 

001 

Seam  Pair  Task 

001 

010 

Detect  Task 

001 

on 

Conflict  Pair  Cleanup  Task 

001 

100 

State  Vector  Deletion  Task 

001 

101 

Request  and  Process  Remote  Conflict 

Tables  Task 

001 

110 

Conflict  Resolution  Data  Task 

001 

111 

Resolution  Notification  Task 

010 

000 

Incoming  Seam  Pair  Request  Processing 

and  Reply  Task 

010 

001 

Surveillance  Report  Processing  Task 

010 

010 

Non-surveillance  Message  Processing  Task 

010 

Oil 

New  Aircraft  Processing  Task 

010 

100 

Terrain/Airspace/Obstacle  Avoidance  Task 

010 

101 

Resolution  Deletion  Task 

18.3.3  ATARS  Normal  Operation/Failure  Flag 


This  flag  in  the  ATARS  Status  Message  to  the  sensor  is  used  by 
the  DABS  Performance  Monitor  in  the  DABS  Status  Message  described 
in  Reference  8.  The  SMR  transmits  this  bit  according  to  the 
following  rules: 
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Bit  =  1 


Bit  =  0 


This  setting  is  used  when  the  SMR  has 
declared  local  ATARS  status  to  be  Green 
or  Yellow. 

This  setting  is  used  when  the  SMR  has 
declared  local  ATARS  status  to  be  Red 
(Failed) . 
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19.  DATA  EXTRACTION  FUNCTION 


The  purpose  of  the  Data  Extraction  Function  of  ATARS  Is 
threefold:  to  provide  the  capability  to  conduct  detailed 
analysis  of  conflict  scenarios,  to  locate  and  correct  erroneous 
code  (debug),  and  to  serve  as  an  operations  log  recording 
Important  events  within  ATARS.  A  well  designed  data  extraction 
capability  for  conflict  scenario  analysis  should  be  able  to 
Incorporate  the  needs  of  the  remaining  two  functions. 

19.1  Information  Recorded 


The  information  required  for  analysis  is  (1)  the  results  of 
Important  calculations,  such  as  TH  and  TV,  and  (2)  the  logic 
paths  taken  within  ATARS.  Table  19-1  gives  the  parameters  to  be 
saved  on  a  scan-by-scan  basis  for  off-line  analysis.  Table  19-2 
lists  the  logic  paths  taken  In  the  code  to  be  recorded.  The  path 
checkpoints  are  an  attempt  to  give  in  summary  the  reason  for  a 
particular  ATARS  action,  without  the  detailed  decision  process 
explicitly  documented.  For  example,  if  an  immediate  resolution 
advisory  is  requested  by  the  Detect  Task,  one  wants  to  know  which 
of  the  seven  ways  this  can  happen.  A  possible  implementation  is 
to  have  a  variable  with  eight  values,  indicating  how  the 
immediate  RA  was  generated  or  set  to  zero  indicating  no  action 
through  these  paths  occurred. 

Recording  of  all  the  information  in  Tables  19-1  and  19-2  at  all 
times  would  be  very  cumbersome  and  perhaps  affect  the  efficiency 
of  the  ATARS.  So  a  selection  control  function  is  required  to 
reduce  the  information  extracted  as  described.  Table  19-3 
defines  the  allowable  options  for  extracting  datA.  Whenever  data 
is  to  be  saved,  l.e.,  removed  from  the  ATARS  system,  a  comparison 
is  made  to  see  if  it  corresponds  to  that  data  to  be  recorded  for 
the  particular  mode  specified  for  the  present  ATARS  configura¬ 
tion.  More  than  one  mode  can  be  specified.  Detect  Task  traffic 
advisory  operations  can  be  requested  with  Master  Resolution  Task 
operations,  for  example.  When  multiple  modes  are  specified,  it 
i 8  of  course  not  necessary  to  record  the  same  information  twice. 

Judicious  placement  of  the  selection  test  in  the  ATARS  code  can 
limit  the  amount  of  testing  done  for  extraction.  It  is  not 
necessary  to  test  for  possible  extraction  every  time  a  Detect 
Task  flag  is  set.  It  is  only  necessary  to  test  at  the  end  of 
detection  processing  for  a  flag  set  condition,  since  the  items 
being  saved  exist  until  this  point.  The  actual  time  or  location 
for  extraction  can  occur  in  many  places  and  is  not  specified. 

The  only  requirements  of  such  extraction  are  that  it  be  editable. 
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TABLE  19-1 


INFORMATION  INCLUDED  IN  DATA  EXTRACTION 


Aircraft  Description  Information 

1.  Aircraft  ID  -  DABS  ID  or  ATCRBS/Radar  code  with  surveillance 
file  number,  any  CREFX  entries  and  the  AC  abbreviated  field  in 
the  State  Vector  (ACAB) 

2.  Sector  Time  for  Aircraft  -  system  variable  TEN 

3.  ACLASS  -  ATARS  service  class,  as  in  State  Vector 

4.  CUNC  -  aircraft  control  state,  as  in  State  Vector 

5.  ATSEQ  -  equipage  type,  as  in  State  Vector 

6.  ACLP  -  aircraft  climb  performance,  as  in  State  Vector 

Tracking  Information 


7. 

HMS  -  from  State  Vector 

8. 

TURN  -  from  State  Vector 

9. 

Tracked  X,  Y,  Z  -  from  State  Vector 

10. 

Reported  range,  azimuth  and  mode  C  altitude  - 
DABS/ ATCRBS/Radar  data  block  in  State  Vector 

from 

11. 

Velocity  (XD,  YD,  ZD)  of  the  aircraft  -  as  In 

State  Vector 

12. 

LOFL  -  local  data  flag,  as  in  State  Vector 

13. 

RMFL  -  remote  data  flag,  as  in  State  Vector 

Detect  Information 


14.  ENAT  -  from  ELENTRY 

15.  DOT  -  from  ELENTRY 

16.  MD2  -  from  ELENTRY 

17.  RANGE2  -  from  ELENTRY 

18.  TH  -  from  ELENTRY 

19.  TV  -  from  ELENTRY 

20.  RZ  -  as  in  Detect  Task 

21.  VRZA  -  as  In  Detect  Task 

22.  MULT  -  as  in  Detect  Task 

23.  FAZ  -  from  State  Vector 

24.  ABEA  TYPES  for  both  AC  -  from  State  Vector 

25.  TCONV  -  as  in  Detect  Task 

26.  TCONH  -  as  in  Detect  Task 

27.  TFPWIV  -  as  in  Detect  Task 

28.  TFPWIH  -  as  in  Detect  Task 

29.  TCMDV  -  as  in  Detect  Task 

30.  TCMDH  -  as  in  Detect  Task 

31.  TFIFRV  -  as  in  Detect  Task 
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TABLE  19-1 
(Continued) 


32.  TFIFRH  -  as  In  Detect  Task 

33.  TIFRV  -  as  In  Detect  Task 

34.  TIFRH  -  as  In  Detect  Task 

35.  ICAFLG  -  from  ELENTRY 

36.  CAFLG  -  from  ELENTRY 

37.  FPWFLG  -  from  ELENTRY 

38.  MTTFLG  -  from  ELENTRY 

39.  FPIFLG  -  from  ELENTRY 

40.  CMDFLG  -  from  ELENTRY 

41.  FPWFLG  -  from  ELENTRY 

42.  IFRFLG  -  from  ELENTRY 


Resolution  Information 


43.  PSEP  matrices  (QSEP,  before  and  after  PSEP,  HMD,  VMDA,  VMDB)  - 
as  In  Master  Resolution  Task 

44.  Pair  Record  on  entry  to  RAER  -  as  in  Master  Resolution  Task 

45.  SNGDIM  -  as  In  Master  Resolution  Task 

46.  Conflict  Tables  -  as  In  Master  Resolution  Task 

47.  Feature  Evaluation  vs  Resolution  Advisory  Set  -  as  In  Master 
Resolution  Task 

48.  MANTM  -  as  in  Master  Resolution  Task  (Structure  MODVBL) 

Domino  Information 


49.  Coarse  Screen  Limits  -  as  in  domino  logic 

50.  Potential  Domino  Conflict  List  -  as  in  domino  logic 

51.  Resolution  Advisory  Projected  Position  Table  -  as  in  domino 
logic 

Multi-aircraft  Logic  Information 

52.  PSEP  matrices  -  as  specified  in  multi-aircraft  logic  (not  the 
same  as  43) 

53.  Resolution  Advisory  vs  Feature  Evaluation  Table  -  as  specified 
in  multi-aircraft  logic  (not  the  same  as  44) 

54.  Conflict  Tables  -  as  specified  in  multi-aircraft  logic 

55.  Pair  Records  -  as  specified  in  multi-aircraft  logic 

Terrain  Airspace  Obstacle  Avoidance  Information 

56.  TALRT  -  as  in  Structure  TAO 

57.  OALRT  -  as  in  Structure  TAO 

58.  TCALRT  -  as  In  Structure  TAO 
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TABLE  19-1 
(Concluded) 


Controller  Alert  Task  Information 

59.  RALRT  -  as  In  Structure  TAO 

60.  Conflict  Resolution  Data  Message  -  as  in  Table  11-1 

61.  Resolution  Notification  Message  -  as  in  Table  11-2 
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TABLE  19-2 


LOGIC  PATH  CHECKPOINTS 


Detect  Controller  Alert  Paths 


ICAFLG  Is  set  (i.e.,  bypass  3/5  requirement)  because: 

1.  Immediate  range  and  Immediate  altitude  is  satisfied  for  FAZ 
(in  controller  alert_determination)-*- 

2.  HPROX  and  VPROX  satisfied  (ibid) 

3.  Dangerous  maneuver  detected  (ibid) 


CAFLG  is  not  set  because: 

1.  Prefiltering  DOT  test  failed  (in  ac_converging_or_proximate_) 

2.  Prefiltering  horizontal  test  failed  (ibid) 

3.  Prefiltering  vertical  test  failed  (ibid) 

4.  Controller  alert  inhibited,  CAREQ  not  set  (in  controller_alert 
determination) 

5.  Failed  horizontal  tests  (ibid) 

6.  Failed  vertical  tests  (ibid) 

7.  Failed  miss  distance  test  (ibid) 

Detect  Resolution  Advisory  Paths 


b.  MTTFLG  is  set  (i.e.,  bypass  2/3  requirement)  because: 

1.  HPROX  and  VPROX  set  (in  proximity_checks) 

2.  TH  below  threshold  and  VPROX  (ibid) 

3.  HPROX  set  and  TV  below  threshold  (ibid) 

4.  TH  and  TV  below  thresholds  (ibid) 

5.  Dangerous  maneuver  detected  (in  maneuvering_threat_logic) 

c.  CMDFLG  is  not  set  because: 

1.  Prefiltering  failed  (in  ac_converging_or_proximate) 

2.  Failed  horizontal  tests  for  threat  advisory  (in  THREAT_TAU_AND 
PR OX IMITY_COMP ARISONS 

3.  Failed  vertical  tests  for  threat  advisory  (ibid) 

4.  Failed  miss  distance  tests  for  threat  advisory  in  (ibid) 

5.  Failed  horizontal  tests  for  resolution  advisory  (in  RESOLUTION 
TAU  AND_PROXIMITY_COMP ARISONS ) 

6.  FaiTed  vertical  tests  for  resolution  advisory  (ibid) 

7.  Failed  vertical  divergence  filter  (ibid) 
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TABLE  19-2 
(Concluded) 


d.  IFRFLG  not  set  because: 

1.  Prefiltering  failed  (in  ac_converging_or_proximate) 

2.  Failed  horizontal  tests  for  threat  advisory  (in  THREAT_TAU_AND 
PROXIMITY_COMP ARISONS) 

3.  Failed  vertical  tests  for  threat  advisory  (ibid) 

4.  Failed  miss  distance  tests  for  threat  advisory  (ibid) 

5.  Failed  horizontal  tests  for  resolution  advisory  (in  RESOLUTION 
TAU_AND_PROXIMITY_COMP ARISONS) 

6.  Failed  vertical  tests  for  resolution  advisory  (Ibid) 

7.  Failed  vertical  divergence  filter  (ibid) 


e . 


The  resolution  advisory  origin  was: 

1.  Initial  resolution  selection  caused  call  to  RAER 

2.  Initial  resolution  selection  for  IFR  (VFR  resolution 
previously  selected)  caused  call  to  RAER 

3.  Positive  horizontal  to  negative  transition  caused  call  to  RAER 

4.  Negative  horizontal  to  positive  transition  caused  call  to  RAER 

5.  Positive  vertical  to  negative  transition  caused  call  to  RAER 

6.  Negative  vertical  to  positive  transition  caused  call  to  RAER 

7.  Recomputation,  MD2  less  than  PMD,  caused  call  to  RAER 

8.  Recomputation,  ALT  less  than  PVMD,  caused  call  to  RAER 

9.  Model  validation  logic  caused  call  to  RAER 

10.  Negative  vertical  to  VSL  transition  (RAER  not  called) 

11.  Recalculation  of  incompatible  resolution  advisories  caused 
call  to  RAER 

12.  Conflict  Resolution  Data  Task  called  RAER 


^The  capitalization  conforms  to  the  convention  used  in  the 
pseudocode,  where  process  names  are  all  lower  case  and  routine  names 
are  all  upper  case. 
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SELECTION  MODES  FOR  DATA  EXTRACTION 
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TABLE  19-3 
( Cone luded ) 


for  efficiency  and  ease  of  use,  and  contain  all  information 
necessary  for  generation  of  the  Data  Analysis  Summary  Chart  or 
any  subset  of  the  chart.  This  form  is  discussed  in  Section 
19.3. 

19.2  Scope  of  Design  and  Application 

The  data  extraction  system  presented  has  minimal  impact  on  the 
ATARS  software.  The  data  is  "dumped  in  real  time".  All 
information  required  to  decide  if  the  data  need  be  recorded  is 
available  at  the  time  for  recording  without  modification  to  the 
present  system.  An  apparent  limitation  of  the  design 
presented,  is  the  Inability  to  record  at  all  times  why  a 
particular  flag  was  not  set  in  the  Detect  Task.  In  order  to  do 
this,  the  implications  would  be: 

1.  Record  every  time  a  flag  is  not  set. 

Disadvantage  -  Massive  data  handling  and  storage 
problems 

Advantages  -  Guaranteed  knowledge  of  reason  for 
condition  desisting 

-  Ability  to  generate  all  parts  of 
data  analysis  summary  chart 

2.  Record  whenever  flag  is  not  set  after  being  set  on 
previous  scans. 

Disadvantage  -  Information  must  be  made  available  from 
scan  to  scan  in  the  Detect  Task 

-  Global  memory  storage  required  on  a  per 
pair  basis 

Advantages  -  Guaranteed  knowledge  of  reason  for 
condition  desisting 

-  Ability  to  generate  all  parts  of 
data  analysis  summary  chart 

-  Introduction  of  global  scan-to-scan 
storage  for  decisions  would  allow  much 
more  sophisticated  data  extraction 
designs 

While  it  is  not  possible  to  guarantee  recording  of  the  reason 
for  "not  acting"  under  the  present  design,  it  is  possible  to 
arrange  the  edit  mode  options  to  cover  most  possibilities.  For 
example  the  data  analysis  summary  chart  requires  the  path 
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Information  in  Table  19-2  items  c  and  d,  i.e,  why  is  ATARS  not 
giving  a  resolution  advisory?  Requesting  mode  4  will  record 
path  information  whenever  the  PWIFLG  is  set.  Under  normal 
conditions  a  resolution  advisory  will  be  requested  after  the 
PWIFLG  is  set  and  end  before  the  PWIFLG  goes  off.  Therefore, 
the  resolution  advisory  path  information  is  available  for 
recording  and  analysis  with  mode  4.  It  is  for  this  reason  that 
modes  4,  5,  and  6  record  the  same  information  but  are  initiated 
by  different  events. 

Table  19-4  gives  the  intended  use  of  the  mode  option  in 
recording  Information. 

19.3  The  Data  Analysis  Summary  Chart 


An  example  of  the  data  analysis  chart  is  depicted  in  Figure 
19-1.  Values  are  provided  only  to  illustrate  the  use  and 
meaning  of  the  various  data  items.  This  format  and  content 
have  proven  to  be  most  satisfactory  in  studying  aircraft 
encounters.  Any  encounter  summaries  generated  from  the  ATARS 
using  the  specified  data  extraction  techniques  will  be  in  this 
format.  Notice  that  the  data  is  only  for  one  aircraft  pair  for 
the  duration  of  an  encounter.  The  extraction  task  is  recording 
information  for  many  encounter  pairs  on  a  scan-by-scan  basis. 

A  formatting  program  must  first  sort  the  recorded  information 
by  aircraft  ID's.  The  scan-by-scan  sequence  can  be  attained  by 
maintaining  the  exact  sequence  of  the  dump  for  aircraft  and 
labelling  each  new  recording  of  the  same  data  item  as  a  new 
scan.  Alternately,  the  time  recorded  with  each  extracted  data 
unit,  can  serve  as  a  scan  organization  key. 

19.3.1  The  Data  Analysis  Summary  Chart  Contents 


The  analysis  chart  has  five  sections.  These  sections  are 
denoted  by  the  right  hand  margin  numerals  in  Figure  19-1.  The 
first  is  an  initial  conditions  section,  which  identifies  the 
ATARS  site,  the  ATARS  program  release,  and  the  aircraft  state 
(controller  state,  equipment,  ATARS  service  state,  location, 
altitude,  heading,  speed  and  vertical  rate  of  each  aircraft)  as 
defined  in  the  first  scan  of  information.  This  first  section 
is  displayed  in  two  parts,  the  site  name,  program  release,  date 
and  aircraft  identities  appearing  on  every  page  of  the  form, 
the  aircraft  state  only  appearing  once  at  the  beginning  of  the 
chart.  The  second  section  is  a  scan-by-scan  summary  of  ATARS 
messages  and  the  basic  conditions  causing  the  generation  of 
these  messages.  The  duration  of  this  section  is  variable  and 
is  defined  by  the  amount  of  information  recorded,  i.e.,  it  ends 
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TABLE  19-4 


DATA  EXTRACTION  SELECTION  SETTINGS 
FOR  PARTICULAR  APPLICATIONS 


MODE  COMMENTS 

Only  at  test  sites  due 
to  large  amount  of  data 
generated 


Use  of  these  modes  will 
allow  a  complete  history 
of  a  scenario  to  be 
recorded,  as  all 
available  information  is 
recorded 


Analysis  3,4,8,11,12  These  options  will 

generate  most  of  the 
Data  Analysis  Summary 
Chart 


Lo8  2,7  Alarm  rate  statistics 

are  available  from  this 
information 


3, 4, 5, 6, 8, 
9,10,11,12 


USE 

Debug 
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FIGURE  19-1 

DATA  ANALYSIS  SUMMARY  CHART  EXAMPLE 
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FIGURE  19-1 

DATA  ANALYSIS  SUMMARY  CHART  EXAMPLE 
(CONTINUED) 
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when  the  extracted  information  ends  for  the  aircraft(s).  The 
third  section  lists  the  value  of  important  parameters  at  the 
time  of  a  significant  AVARS  event,  such  as  calling  RAER.  The 
fourth  section  gives  the  closest  separation  occurring  during 
the  analysis  recording.  The  final  section  gives  the  PSEP  and 
feature  array  values  used  by  RAER.  This  section  only  appears 
when  RAER  has  been  used  to  generate  resolution  advisories 
during  the  course  of  the  depicted  synopsis. 

The  chart  as  presented  allows  for  a  two  aircraft  summary.  An 
obstacle  avoidance  message  however  involves  only  one  aircraft, 
and  thus  generates  a  chart  with  only  a  few  entries.  Similarly, 
the  mode  options  selected  in  extraction  will  determine  the 
information  available  to  be  included  in  the  chart.  The  details 
of  the  five  sections  of  the  chart  are  presented  next. 

19.3.1.1  Initial  Conditions  Information 


1.  System  -  The  system  field  indicates  the  origin  of  the 
data,  i.e.,  the  ATARS  site  name. 

2.  ATARS  Algorithm  Version  -  This  denotes  the  ATARS 
release  identifier  from  which  data  is  being  extracted. 

3.  Date  and  Time  -  The  date  and  time  (Greenwich  mean) 
when  data  Is  first  recorded.  The  time  used  is  the 
start  of  the  sector  in  which  the  aircraft  appears. 

TEN  is  the  name  by  which  the  time  is  referenced  in  the 
ATARS  psuedocode.  Either  aircraft's  time  can  be 
used.  However,  the  same  aircraft's  time  must  be  used 
throughout  the  encounter. 

4.  Aircraft  Identification  -  This  field  specifies  the 
DABS  ID  or  ATCRBS/Radar  code  with  surveillance  file 
number,  the  nine  bit  abbreviated  aircraft  ID  in  the 
State  Vector,  and  the  CREFX  entry,  if  any,  for  each 
aircraft  in  this  scenario.  The  CREFX  entry  is  used  to 
establish  the  correspondence  between  two  data  analysis 
summaries  for  the  same  aircraft,  both  of  which 
originated  from  separate  ATARS  sites. 

5.  Aircraft  Control  Status  -  The  control  status  of  the 
aircraft  is  specified  in  the  State  Vector. 
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6.  ATARS  Equipage  -  The  equippage  of  the  aircraft  is 
specified  in  the  State  Vector.  For  an  aircraft  which  is 
both  ATARS  and  BCAS  equipped,  EQAB  is  the  appropriate 
label.  For  ATARS  only  equipped,  EQA  is  used,  for  an 
unequipped  aircraft,  UNEQ  is  used. 

7.  ATARS  Service  Class  -  The  value  of  ACLASS  is  specified  in 
the  State  Vector. 

8.  Horizontal  Position,  Altitude,  Heading,  Speed,  Vertical 
Rate  of  Each  Aircraft  -  This  information  is  for  the  first 
scan  recorded.  It  is  available  with  the  exception  of  the 
heading  in  all  extraction  modes.  The  heading  can  be 
calculated  using  the  velocity  components.  The  units  used 
will  be  nautical  miles,  feet,  knots,  degrees,  as 
appropriate.  In  general,  parameters  referring  to  the 
horizontal  dimension  are  in  nautical  miles  or  knots,  the 
vertical  dimension  feet  or  feet/second.  All  information 
related  to  mensuration  throughout  the  summary  chart  will 
have  these  same  units  unless  explicitly  mentioned. 

19.3.1.2  Scan-by-Scan  Data 


1.  Time  and  Scan  Number  -  The  scan  number  used  serves  as  an 
identifier  from  one  scan's  information  to  the  next.  As 
such  it  will  always  start  with  zero  and  be  incremented  by 
one  regardless  of  the  elapsed  time.  The  time  recorded  is 
the  time  in  seconds  (to  the  nearest  tenth)  from  the  start 
time  as  specified  in  item  2  of  the  initial  conditions 
field. 

2.  Aircraft  Uplink  Messages  -  The  resolution  advisories 
calculated  in  Master  Resolution  Task  as  extracted  in  mode 
8  appear  in  this  field.  The  abbreviations  for  the 
advisories  are  in  Table  19-5.  Notice  that  the  resolution 
advisories  print  positions  are  one  scan  after  the  call  to 
RAER,  l.e.,  at  the  time  the  message  is  displayed  in  the 
aircraft . 

3.  Controller  Alert  Messages  -  Each  time  a  controller  alert 
message  is  generated  and  extracted  under  mode  12  for  a 
particular  scan,  the  resolutions  specified  are  to  appear 
in  this  position.  The  contents  of  the  DEL  field  in  the 
controller  alert  message  for  each  aircraft  also  appear  in 
the  summary  sheet.  The  code  used  for  the  advisories  is 
the  same  as  that  in  aircraft  uplink  messages.  The  print 
position  is  also  delayed  by  one  scan  as  in  item  (2)  above. 
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TABLE  19-5 

MESSAGE  ABBREVIATIONS 


MESSAGE 


ABBREVIATION 


proximity 
Threat 
No  Message 
Turn  Left 
Turn  Right 
Cl  imb 
Descend 

Don't  turn  left 

Don' t  turn  right 

Don' t  climb 

Don't  descend 

Limit  Climb  to  500  ft/min 

Limit  Climb  to  1000  ft/min 

Limit  Climb  to  2000  ft/min 

Limit  Descent  to  500  ft/min 

Limit  Descent  to  1000  ft/min 

Limit  Descent  to  2000  ft/min 


P 

T 

Blank 

L 

R 

C 

D 

NL 

NR 

NC 

ND 

C5 

Cl 

C2 

D5 

Dl 

D2 
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4.  Final  Approach  Zones  and  Area  Types  -  The  appropriate 
zone  and  type  for  each  aircraft  is  displayed  for  each 
scan.  These  parameters  are  extracted  with  options  3  and 

4. 

5.  HMS  (Horizontal  Maneuver  Status)/TURN  (Turn  Sensing 
Status)  -  These  are  available  under  any  mode  option. 

6.  CAFD/CMDFD/IFRFD,  ICAFLG/MTTFLG  -  The  path  flags  which 
are  as  specified  with  modes  4,  5,  or  6.  These  path 
parameters  should  not  be  confused  with  the  same  names 
used  for  flags  in  the  Detect  Task. 

7.  OB/RA/TC/TR  -  This  space  refers  to  the 
terrain/airspace/obstacle  avoidance  flags  extracted  in 
mode  11. 

19.3.1.3  Significant  Event  Summary  Data 


For  each  of  the  following  events  a  group  of  parameters  is  recorded 
which  describes  the  state  of  the  encounter. 

1.  PWIFLG,  FPWFLG,  FPIFLG,  CAFLG ,  CMDFLG,  IFRFLG  -  Whenever 
these  flags  are  set  for  the  first  time  the  parameters 
listed  below  are  to  be  included  in  the  encounter  analysis 
summary.  The  formatting  program  must  check  the  contents 
of  each  scan's  dump  of  modes  4,  5  or  6  for  these  flag 
settings.  Whenever  a  flag  transitions  from  not  set  to 
set  the  information  is  displayed.  It  is  possible  for  the 
first  scan  to  have  one  of  the  flags  set,  in  which  case 
this  scan's  information  is  used. 

2.  Resolution  Advisories  Determined  (RA  SET)  -  Hie 
information  for  determining  if  this  routine  has  been 
called  is  contained  within  options  8  or  12.  This  line 
may  be  repeated  as  often  as  resolution  advisories  are 
generated  during  the  same  scan. 

3.  Resolutions  Dropped  -  This  event  is  determined  by 
examining  the  CMDFLG  flag  extracted  under  options  4,  5, 
and  6  for  each  scan  appearing  in  the  analysis  summary. 

The  transition  from  a  set  to  a  not  set  condition  defines 
resolution  advisories  dropped.  The  scan  information  may 
not  be  available  to  determine  if  this  condition  has 
occurred  (see  Section  19.2). 
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A.  EVENT  Follow-up  -  Whenever  resolution  advisories  are 
determined  or  a  resolution(s)  dropped  condition  occurs, 
the  succeeding  scan  information  is  to  be  displayed.  The 
succeeding  scan  may  or  may  not  be  available. 

The  parameter  values  appearing  with  each  of  the  above  events  are: 

a.  Scan  Number  -  This  is  an  arbitrary  identifier  as  defined 
in  (1)  in  the  scan-by-scan  data  section.  This  is  the 
scan  in  which  the  event  has  occurred. 

b.  ENAT,  DOT  (nmi2/s),  TH,  TV,  RANGE,  MD,  RZ ,  VRZ  -  These 
parameters  are  recorded  under  modes  A  or  5,  and  their 
values  for  the  scan  in  question  are  to  be  printed. 

Notice  that  the  range  and  miss  distance  are  the  square 
roots  of  the  values  extracted.  RZ  and  VRZ  must  be 
defined  consistently  from  scan  to  scan.  The  Detect  Task 
makes  no  distinction  between  AC1  and  AC2  from  one  scan  to 
the  next  and  consequently  the  sign  of  the  values  may 
alternate,  as  ACl  alternates  with  AC2.  This  is  to  be 
corrected  in  the  analysis  chart. 

c.  TH  THR,  TV  THR  -  Under  these  headings  the  appropriate 
threshold,  TCONH(V) ,  TFPWH(V),  TCMDH(V) ,  TFIFRH(V) , 
TIFRH(V)  for  the  particular  flag  set  is  shown.  If  both 
the  flags  are  set  which  correspond  to  a  line,  e.g., 
CMDFLG/IFRFLG,  display  the  lower  of  the  two  thresholds. 

In  the  example  given  IFRFLG  would  normally  have  the  lower 
corresponding  threshold,  TIFRH(V). 

d.  Track  Crossing  Angle  -  The  angle  between  the  aircraft 
headings  as  calculated  from  the  velocity  vectors  for  the 
appropriate  scan. 

19. 3.1. A  Separation  Summary  Content 


The  closest  point  of  approach  shall  be  the  minimum  slant  range 
that  occurs  for  all  scans  represented  on  the  analysis  chart  for 
one  aircraft  pair.  The  slant  ranges  can  be  calculated  from  the 
(x,  y,  z)  positions  recorded  for  each  aircraft.  Appearing  with 
the  minimum  slant  range  are  the  corresponding  scan  number,  and  the 
horizontal  and  vertical  components  of  the  slant  range. 

19.3.1.5  PSEP  and  Feature  Array  Content 

For  each  call  to  RAER  the  PSEP  matrices  and  the  feature  evaluation 
versus  resolution  advisory  set  data  array  are  to  be  formatted  and 
printed.  In  the  example  a  "1"  indicates  that  the  feature  is  true 
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for  a  given  advisory  set.  Note  that  MANTM,  the  climb  rate  for 
each  aircraft  and  the  RASET  value  are  also  provided. 

19.1.2  Formatting  Requirements 

For  any  extraction  mode  chosen,  the  system  parameters  (Appendix  A) 
must  also  be  recorded,  once,  for  any  extraction  cycle.  These 
parameters  must  be  formatted  and  printed  in  a  clear  and  concise 
manner  with  each  value  accompanied  by  its  parameter  name. 

Similarly,  data  extracted  items  which  are  not  part  of  the 
encounter  analysis  must  be  formatted  and  printed  in  a  clear 
concise  manner.  These  data  are  to  be  labelled  and  ordered  by 
aircraft  pair  and  within  aircraft  pair  by  scan.  It  shall  be  the 
user's  option  to  determine  if  these  additional  data  are  to  be 
printed  (if  available)  in  addition  to  the  data  analysis  summary 
chart . 
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CLOCE_I»CR 

9 

TAPARfl. asg_f or sat 

30  dag 

CBDEO_CBDED 

13 

RADS.  read-only_flags 

CBDED_CBDED 

12 

TB ADS. read-oaly_flags 

CSDED_0BC3DED 

13 

BADS.  read-only_f  lags 

CBDEDJJRCBDED 

12 

TB  ADS.  raad-only_flags 

CBDFL 

3 

PBZC.acI 

CBDFLG 

3 

ELEHTBT.datact_f lags 

crapeq 

3 

FLESTRT.processing_reqiiired 

C8T_DELT 

>1 

TBRPARN.  T«rt_trackar 

*.0 

CBT_I8CB 

* 

TBKPABB.  rart^trackar 

10 

C0AA2 

3 

AZPABB.  arznTb 

0.9698 

CODE 

3 

ST ECT. ganaral_Talaas 

COBPAT (11,11) 

13 

LOGIC_TABLES.coi  patibla_ras_adT 

Tabla  13-7 

COBPATIBLE 

5 

BABTBL. aisc 

COBPATTS  (7 , 6) 

13 

LOGIc_TABL ES. coapat_tnrn_statas 

Tabla  13-10 

COBPATZD(3,3) 

13 

LOGIC_TABlES.coa pat_torn_statas 

Tabla  13-11 

C0B8T8GT 

13 

RAEBP1RB. faatur#_waights 

2»*6 

C08FIDBBCE 

3 

ALEC,  adr^data 

CORTROl 

3 

TA_PBOI.  adrlsory_data 

COBTBOl 

3 

TA_TH8EAT.ad»isory_data 

CORRECTED 

3 

ALEC.  adT^data 

COS12 

8 

B1SCTBI. local 

COSP2 

8 

BTPARB. gnl_thrasholds 

0.981 

A-» 


RIBS 

CB1PTBB 

CORTEXT  (STBOCTOBE/SBODP) 

voniH&L  Titoe  i 

C008SB 

3 

Tl_PBOX.adTisory_data 

CO0RSB 

3 

TI_THRBIT.adTisory_data 

CO0RSE_IBC8 

9 

TIPIBR. aag_foraat 

45  deg 

CPSID 

3 

BLEBTRT. identifiers 

CRDSC1R 

11 

CBDPIBR. ovrhd 

8  ■ 

CTE 

3 

STECT.  pointara 

CTIHB 

3 

STSTIR. tiaa 

CTPTB 

3 

STECT. pointers 

CTRPTB 

3 

STSTIR. failure_info 

CTETEI (15) 

3 

ST  ST  EH.  co  Ter  age 

Site-dependent 

CORC 

3 

STECT.  flags 

COHH2  (3,3) 

13 

H1RGEOH. separation 

CORP2  (3,3,  3) 

13 

HIRGEOH. separation 

CORT  (3) 

13 

HIRGEOH. separation 

DIP 

13 

ORITIB. thresholds 

DILT 

13 

DOHIROTBL.  detection 

OBIRS 

4 

Thktbl. Tert^tracker 

DCLIJIB 

13 

PDC_LIST. res_adT 

DCLH 

13 

RITE. acl 

DCRDPtG 

13 

DORI ROTBt . detect ion 

DDES 

13 

RITE. acl 

DDESC 

13 

PDC_list.  res_adT 

DDOT(4) 

13 

DOHIROTBL.  detection 

DDSQ 

13 

DOHIROTBL. detection 

DECIT_PCTR 

4 

TBKPIBH. Tert_tracker 

0.8  ft/s 

DEI 

3 

BP  IL  ST.  acl 

DEUT 

13 

RODBLIHG. Talnes 

10  s 

DBIPG 

3 

STECT. flags 

DELIRT 

13 

HODELIRG.  Talnes 

1  s 

DELBEQ 

3 

ELERTBT.  processing_regnired 

DELT 

4 

TRKTBL.Tert_tracher 

DELRQT 

13 

BIEBPIBH. featnre_*eights 

2*«24 

DEBIT 

13 

DOHIROTBL.  detection 

DBS 

13 

BITE. acl 

I- 5 


1 

CHAPTER 

CORTBXT  (STROCTOBE/G  80  OP) 

ROBIRAL  TALOB  j 

D!SC 

13 

PDC_LIST. res_ad* 

DETRIHR  (5,7,7) 

12 

HRPARH-  logic_tables 

Table  12-3 

DETRIHT  (11,11,3) 

12 

BSP ASH, logic_tables 

Table  12-* 

DIHATSGT 

13 

RAERPARH. f eatnre_veights 

2**23 

DISCREPARCT 

« 

TRKPARH. »ert_tracker 

1.5 

DIEPTDRIGHT 

13 

PDC_tIST.res_adT 

DIOOT 

3 

STECT.  flags 

DHOD 

8 

BCSTBL.res 

Table  8-1 

DHODTA 

a 

BCSTBl. threat 

Table  8-1 

DOHCRSE 

13 

RAERPARH.  llsc 

3.0 

OOHHONC 

3 

STSTSH.aiscellaneoos 

1 

DOflSCAHS 

13 

RAERPARH. Rise 

t*.o 

dohsrch 

13 

RAERPARH. Si SC 

3.0 

DOHVALtJE 

13 

R IDS. ot har-lnf o 

DOHTAIOE 

12 

TR ADS. other-info 

DOH1SGT 

13 

RAERPARH. featore_*elghts 

2**17 

DOHEBOTH 

8 

PATHTBl. local 

DOT 

3 

EtEHTRT.cospated_separations 

DOT 

13 

HODTBL. ralatlTa_gaosatc7 

DOTP 

9 

TATBL. calculations 

DOTTH 

3 

detparh. ganaral_ pa rasa tars 

0.00278  nal*/s 

DRAHGE2 

13 

dohihovbl. detaction 

OR  ATS 

3 

STECT. flags 

DRCBD2 

13 

DR 1TIB. thresholds 

ORSOR 

3 

STECT. flags 

DR  2 

13 

DOHZROTBIh.  detection 

03 

« 

TRRTBL. predict 

DSC 

13 

PR  ADSTTBL. acl 

OSQ 

8 

HISCTBl. local 

OT 

6 

acdptbl. tisas 

OT 

3 

STSTEH. (track 

*.7  s 

DTCHDH 

13 

DR  ATIB.  thresholds 

DTCHDT 

13 

DR  ATIB.  thresholds 

OTH 

13 

DOBZ ROTBl. detection 

A-6 
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HUH  I 

CHAPTER 

COWTEIT  (STBOCTORE/GBOOP) 

EOBIEAL  TALOE 

DTI 

6 

ACOPTBL.  tines 

OTT 

13 

DOBIEOYBL. detection 

DTDPT 

3 

baparb. f ilter.thresholds 

30  s 

DTP! 

13 

DOBIEOTBL.  detection 

Did 

4 

TBKTBL. Tert_tracker 

DUO 

4 

TBKTBL.  Tert_tracker 

D2 

4 

TBKTBL.  snoothing 

D2TH 

4 

TBKTBL. saoothing 

EFFHR 1(7,7) 

12 

BBPARB. logic_tables 

Table  12-5 

EFFYPA  (13,13) 

12 

BRPARS. logic_tables 

Table  12-6 

EHHAE 

3 

PREC.acI 

ELESTRT 

12 

BBTBL. pointer 

BLEETRY 

13 

BAERTBL. pointers 

EBIT 

3 

ELBBTBT.  geographic_dependent 

BEAT 

13 

PDC_LI ST. detection 

BSD 

3 

AIRSPACE. status 

BED 

3 

ATCRBS_TB. identity 

BED 

3 

OBSTACLE,  status 

BSD 

3 

TA_PROX.  identity 

BED 

3 

TA.TBBEAT. identity 

BED 

3 

TERRAIS.  status 

ETBAE 

3 

PREC.acI 

BXFIS 

3 

STBCT.  flags 

EXITLOOP 

8 

PATBTBl. local 

EXPEL 

13 

RABBPARB. doaino 

600  at 

PACB1ADS 

13 

RAEBPARB. pointers 

Pointer 

FAILED 

3 

STSTAH.  failure_inf  o 

FABRAEGT 

13 

RAEBPARB. f eatare_Telghts 

2**16 

FAB 

3 

STECT.  gen*ral_»alaes 

FAZBGT 

13 

RAEBPARB. f sature_*eights 

2**g 

FCTB 

3 

CTRE AD. saint enance 

PEAT8ITS (25) 

13 

RADS. other-info 

FEATBITS (25) 

12 

TRADS.  other-info 

FESTAB 

4 

TRKP ARB. trk_ quality 

6 

I  mas 


CHXPTBE  COST  BIT  (STBOCTUBB/OBOOP) 


ROHIBIL  TXL0E  | 


PItB 

FIITPXIL 

FIBB.BBG 

FIEE_BR<J 

PIBB.Bta.XBCa 

PIBB.H08 

PIHBJttajtECB 

PIPBE 

PIBfll 

FIBHZ 

FIBH2_HXX 

FIBHZB 

FIB92!t_I»CP 

PIHHZH_IHIT 


?IRHZB_SXI  4 

FIBBZBJltK  4 

FPIP1G  3 

FPHF1G  3 

PSTOHCZD  13 

FTXT  3 

FTXT  3 

FT  XT  3 

FOCSCHGT  13 

S  13 

GEOG  3 

GOTHT  8 

GBB D_SPEED  3 

GB«D_SPEED  3 

HXIFSEC  15 

HDOFF  3 

HEX  DING  9 

HIT  4 

BMI  3 

3 


STECT. general_»aluss 
PXTHVBL. local 
TX_PBOX.  adTisory_4at a 
TX_THB  BIT. ad  Ti sory.data 
TXPXRH- ssg_foruat 
T1_THB  EXT. adri*ory_data 
TXPXBH . «sg_f orsat 
STECT. horz_tracksr_data 
STECT.  horx_tracksr_data 
stect.  T8rt_traefcsr_data 
TBKPXBH. Tsrt_tracksr 

stect.  *ert_tracksr_4ata 
TBKPXBH.  Tart_traeksr 
BPTPXBH. *trk_init 
TBKPXBH.  Tsrt_traeksr 
tbkpxbh.  Tsrt_track*r 
BIEITBT. dot act_f lags 
ELEKTBT. dotact_f lags 
BXEBTB1.  ras_ad» 

XX BSPXCE. status 
OBSTXCIS.  status 
TEBBXIB. status 
RXEBPXBH. f*atura_veights 
HODB1IBG. values 
STECT.  gsuaral_Taluas 
PXTHTBL. local 
TX_PBO  X. ad  Ti so  r y_d  at  a 
T1_THBEXT. advisory.data 
OSXPIBH.  Taluas 
PB EC. Identifiers 
TXTBt. calculations 
TBKTBl. loglc.pat b 
CTBITBT.  data 
CTIiTBT.data 


3.75  deg 

2.8125  deg 


9.0 

0.6 

5 

10.0 

2.0 


2**13 

32.16  ft/s* 


X-8 


BHXRD 


r 


I  “M  CBAPTEH 


HHO 

3 

8802(3,3) 

13 

88021 

13 

8BS 

3 

BOBIZ 

13 

80B1Z 

12 

BPBOZ 

8 

HtJBFtG 

3 

80BBAD 

3 

81 

8 

HI 

13 

HI 

12 

HTTA 

8 

H  2 

13 

82 

12 

ICAPIG 

3 

ID 

3 

IDEHTIHIBH 

3 

IPHPtG 

3 

IHIT 

4 

ibd 

3 

IBDEZ1 

13 

IHDBZ1 

12 

IB0BX2 

13 

IBDBZ2 

12 

I1DBZ3 

13 

IBDBX3 

12 

IBP  AS  2 

13 

IBPAZ2 

8 

IHT8 

3 

IBTBAC 

13 

IBZPl 

3 

IHZOHB 

6 

« 


COBTEXT  (3THOCT0HE/GHOOP) 


TA.THB1AT.  adxlaory.data 

pshat.  alaiaaaa 

DiLQBon.ainaap 

stbct.  gaaaral.Talnaa 

BADS.read-oaly.flaga 

TB1D3. raad-only.flags 

PATBTBt. local 

STBCT.  flaga 

STSTBR . alacallaoaoua 

BCSTBL.raa 

BlDS.adTlsory.coaponenta 
TS ADS- advisory .components 
BCSTBt. throat 
HlDS.adTl«ory_co*ponents 
THAOS,  advisory.coa ponants 
ELBHTHT. detact .flags 
BP At ST. acl 
AlBSPACB.adT.dats 
EtBBTBT. datact.f laga 
TRKTBt. saoot hlng 
STBCT.  geoeral.Taloea 
aADS.sep.aatrlx.indlcee 
TBA0S»  aep.iatrix.ladicee 
BADS. sep.aatrix. Indices 
THAOS. aep.aatrix.iadicea 
BADS.aep.satrtx.indicee 
TBADS.aap.aatrlx.lndieaa 
DOBIBOTBt. detection 
BITBt. local 
PBEC.acI 

POC.tlST. pointer 
STBCT.  flaga 
ACOPTBl. flaga 
TBftTBL.  vert  tracker 


lOHIBAL  TALOB  ) 

— 


10  aal 
Tabla  8-1 


Tabla  8-1 


A-1 


1501 
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CHAPTER 

COHTEXT  (STROCTOBE/GROOP) 

BOBIRAL  E ALOE 

LARGE? 

9 

TAP ARB. ranking 

1000  s 

LEE? 

13 

PDC_LIST.res_adv 

LEETCLISB 

13 

PDC_LI ST. res_adv 

LSETDESC 

13 

PDC_LIST. res_adv 

LEEEL_TIBE 

4 

TRKPahb. T«rt_tracker 

99.0 

LET 

13 

PR  ADSETBL.  acl 

LFTCLflB 

13 

PR ADSEEBL. acl 

LFTDSC 

13 

PRADSEEBL.  acl 

LIL_BIT 

4 

TRKPARB. Eert_tracker 

1.0 

LOCAt_ID 

3 

stsear. general 

LOFL 

3 

SEECT. flags 

LOT 

3 

SEECT.  vert_traclcer_data 

LOT_SCALE 

4 

TRXParh. Eert_tracker 

0.4 

LSTPTR 

6 

HER ACE BL. pointers 

BAHTS 

13 

HODEBL.  aiscellaneous 

SAPPTR 

3 

STSEAR.failure_info 

BAPTBL  (15) 

3 

STSTEB. coverage 

Site-dependent 

BASTSR 

3 

STSEAR. fal lare_info 

B  ASTRTBL  (15) 

3 

STSTEB. coverage 

Site-dependent 

BATCHED 

9 

TAEBL.  identity 

BATPTR 

13 

RADS.sep_eatrir_indices 

HATPTR 

12 

TRADS. sep_aatrix_indices 

BAXAF 

13 

RAERPARB.  doaino 

750.0  ft 

SAXTLI 

13 

RAERPARB.doiino 

60.0  s 

BATTLE 

13 

RAERPARB. doaino 

60.0  s 

BAXEALOE 

13 

DOBIHOEBL. detection 

3CFLG 

3 

SEECT.  flags 

3CTA 

11 

CRDPARH.ovrhd 

3 

SDCOM2 

8 

CAEBL.  thresholds 

Table  8-1 

BDFPT2 

9 

TAEBi. ctl_thresholds 

Table  8-4 

BDPPB2 

a 

TAEBL. unc_thresbolds 

"able  8-4 

BDHB 

13 

RAEREBL.  res_adv 

3DBBSQ 

13 

RAERPARB. features 

0.489  nai* 

BDBSQ 

13 

RAERPARB. features 

0.083  nai« 

A-10 


r - 

|  MAMS 

CHAPTE! 

12 

1? 

RDTHSSO 

3 

10THSQ 

3 

MD2 

3 

ND2NA 

8 

1TSS_FCTR 

u 

MODEL  (3) 

13 

NOP VR  ADS 

13 

ff  ?ATS 

13 

NPNCAP 

12 

1HNCAP 

13 

MSMVPADS 

1  3 

^rr  o^TECTED 

8 

MTLL 

13 

*?TSC 

13 

HTTA 

8 

MTTFLG 

3 

MTTPM2 

8 

MTTR2 

8 

MTTSB  2 

3 

.IT  TVS  2 

8 

.1TUL 

1  3 

MOLT 

9 

HOLT 

1  3 

101TH 

3 

3UI.TV 

3 

3 V DONE 

! 

*  \f  p  ^  T  T» 

3 

*  7T 

3 

*  VVHZ 

7 

1VTDF 

12 

^  VZOfl 

12 

MAC 

3 

CONTEXT  (STR0CTO8E/GBO0P) 

NRVBL. res_ad v_thr 
r  A  ER7BL.  neg_res_adv 
RESAD7.  thresholds 
RESAD7. thresholds 
ELENTBI. cospnted_separations 
N  ATAPARN.  nathrs 
TBRPABH. vert_tracAer 
PATH.acI 

RAEBPABH.  pointers 
RAERPARS. negati ve_SA 
HRVBL. logic_path 
RAERV9L. logic_path 
RAEHPAHfl.  pointers 
PATH VBL. local 
MODELING. values 
NODELISG.  values 
.1TPARH .  gnl_thresholds 
ELEMTBT. detect_f lags 
NTP  arm.  gnl— thresholds 
MTPARM.gnl_thresholds 
MTPARM.gnl_thresholds 
MTPAHM. gnl_thresholds 
MODELING, values 
EL  VB L.  local 
P0C_LIST. detection 
CTENTRY. data 
CTENTRY. data 
PR  EC. aodel_ validation 
’R  EC. aodel_validation 
PPEC.acI 

?RSC.aodel_validation 
MRPARM.res_adv_recoaputation 
MRP  ARM . re s_adv_recos potation 
CTHE  AD. data 


NORIRAl  7 ALOE  I 


0.831  nai* 
0.25  nsi* 

4.0  nai 
0.6 

Pointer 
6.67  ft/s 


20  s 
60  s 
1000  ft 

0.00244  nai* 
3.25  nai* 
0.  117 

325  At* 
100  s 


0.  2 

300  ft/ain 


&%&•*■**■**  1 


ms* 

CHAPTER 

COBTEXT  (STBOCTORE/GBOOP) 

HO  HI  HILL  iivsi  j 

SCI  SB 

13 

PS  ADSYVBL. ac 1 

BCOS 

3 

CTEBTHI. data 

BCTA 

11 

CB  DP  ABR.oxrhd 

5 

SOSSHfGT 

13 

BAEBPABR. featare.seigbts 

2**14 

SDOHSGT 

13 

BAEBPABH. f eatare.veigbts 

2**18 

SDSC 

13 

PB ADSTTBt. acl 

BEAR1 

15 

osipabh. seines 

2 

SSA82 

15 

OSIP  ARR.va  lacs 

14 

BEG ATITE 

13 

R IDS. read/»rite_ flags 

SBGATITE 

12 

TB  ADS.  read/*rite_f  lags 

8EGDIV 

13 

BAEHTBt.neg.res.adT 

SBGSE BGT 

13 

RABRPARR.featnre.seights 

2**  15 

SES_HSS 

4 

TBKTBL. ssoothing 

BEW_TH 

« 

TBKTBL. predict 

BEXTA 

3 

STBCT. pointers 

SEXTCT 

3 

CTBEAD.  laintenance 

SEXTO 

6 

OBtlST.obstacle.data 

SEXTS 

3 

ST ECT. pointers 

SEXTX 

3 

STECT.  pointers 

BtETSBGT 

13 

PB  ADSTTBt. acl 

SO_COHT 

7 

CSTBt.  rclod.typcs 

SO_SOSC 

7 

C  ST  Bt .  xc  la  d_ty  pc  s 

SOCA 

8 

PATBTBL.  local 

SOI 

3 

AZPABR.  coasts 

Table  8-6 

SOI! 

3 

AZPABR. coants 

Table  8-6 

SOtBTSGT 

13 

BAEBPABH. f eetare.seights 

2**  11 

BOSES 

8 

PATHTBl. local 

BOTES EAT 

8 

PATHTBt.  local 

80*1 

3 

AZPABR. coasts 

Table  9-7 

S0Z2 

3 

AZPARS.  coants 

Table  8-7 

SPBAABS 

13 

BAEBTBl.  rs S^adT 

SBBSPBGT 

13 

BAEBPABH.  faatare.vetgbt* 

2**  10 

BSIGBP 

6 

BEWACTBt. signp 

BSTOAT 

13 

BAEBPABH. negatiTe.BA 

200  ft 

A-12 
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CHIPTEB 


CORTEXT  ( STB  OCT0BE/G  80  OP ) 


—  -  ■  - . —i 

ROHIRIL  TltOE  I 
_  | 


RSTDPT 

13 

HOLLBG 

3 

B0HBEB 

6 

R0RPB1 

13 

BXCTE 

3 

BXTIC 

13 

SXTIDT 

13 

RXTIDT 

12 

RXTIHTB 

13 

BXTPB 

3 

bttpbi 

3 

RTTPWI 

3 

BXTPBI 

3 

BXTPBI 

3 

BXTPBI 

3 

RXTPBT 

3 

BXTPBI 

3 

0_ID 

10 

OIIBT 

S 

OBILT 

6 

OBJ_lC 

3 

OBJ_IC 

3 

0BJ_IC 

3 

OBJECT 

9 

OBSTICLE_RO 

3 

OBXCK 

6 

OBTCK 

6 

OBZCK 

6 

OtDJTTPS 

3 

OlD_?IPE 

3 

OBEXBITE 

4 

OSCEt 

3 

OSHRIR 

12 

OSRH1H1 

13 

R1ERPIRR.  negntiB*_BI 
ST ECT. flags 
OBLIST.obstacle_data 
DORIRO TEL. detect ion 
CTERTBT. eaintenance 
DOHlHOTBl.coarse_screen 
BIOS. pointers 
TBIDS.  pointers 
P0C_L1 ST. poi nter 
PB EC. saint enance 
IIBSP1CE. naintenance_isf o 
IX. EC.  aaintenance_info 
ITCBBS_TB. saintenance_info 
OBSTICX.E.  saintenance_inf  o 
TI_PBOX.  saintenance_info 
Tl_T8«EIT. •ainteonnc«_in  fo 
TERBIIB. saintenance_inf o 
SEIRTBl. siscellaneous 
Tio. sisc_Tariables 
T10PIRH. general_»alues 
ITCBBS_TB.  identity 
TI_PB0X.  identity 
TI_THBE4T. identity 
TITBL. identity 
OBSTICLE. status 
TIOPIBB.general.valnes 
TlOPlBR.general_Talnes 
TIOPlBH.general_ralaes 
Tl_PB0X.  identity 
TI_TRREIT.  Identity 
TBKPlRR.Tert_trnclter 
STBCT.  flags 
RBTBL.other.site 
B1EBTBL. res  adt 


30  s 


3000  ft 


2000  ft 
2000  ft 
500  ft 


5.0  ft/s 


1-13 
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CHAPTER 

CONTEXT  (STRUCTURE/GROUP) 

- - - 

NOMINAL  VALUE  | 

0SHHAN2 

13 

HAERVBL.  res_adv 

OSVHAN 

12 

HRVBL.  other_site 

OSYtlANI 

13 

RAERVBL. res_adv 

OSVHAN2 

13 

RAERVBL.  res_adv 

OTHSTSGT 

13 

RAERPARtl.  feature_weights 

2*'  *  20 

ORN_DELTA_HDG 

16 

DLHCPAHH. chang e_t hr esholds 

15  deg 

ORN_REQD 

16 

DLHCVBL. a i seel la neons 

OSNHDG 

3 

SVECT. general_Yalues 

OWNID 

3 

SYSTEH.aiscellaneous 

Si.*  e- dependent. 

OWNT 

3 

SYECT.  tines 

OWNTPN 

3 

SYECT.  general_values 

PRC 

3 

PBEC.acI 

PAPT^SCAN 

4 

THKPARH.  vert_traclter 

).  s 

PP_FAILEO 

8 

PATHYBL. local 

PHSAN 

3 

PREC.acI 

PHHA1 

13 

PREVIOUS- advisories 

PHHA2 

13 

PREVIOUS. advisories 

PIER 

3 

PREC.general_values 

PL  I  ST 

3 

CTHEAD. data 

PSD 

3 

PR EC. genera 1_ values 

POSCND 

3 

PR  EC. general_values 

PHCONT 

13 

DOHI NO  YBL. detection 

PHCONT 

8 

ELVBL. local 

PR  EC 

12 

HRVBL.  pointer 

PR  EC 

13 

RAERYBL. pointers 

PRBQ 

13 

DONINO YBL. detection 

PREQ 

8 

ELYBL.  local 

PREVCT 

3 

CTHEAD. aaintenance 

PREVX 

3 

SYECT.  pointers 

PPnxflO 

16 

DLHCVBL. aiscellaneous 

PRVPHI 

3 

AIRSPACE. aaintenance_mto 

PH VPNI 

3 

ALEC.aaintenance_info 

PBVPWI 

3 

ATCEBS_TB.  aaintenance_ in fo 

PR??WI 

3 

OBSTACLE. aaintenance_into 
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PHTPWI 

3 

PB7PBI 

3 

PF7PWI 

3 

PSEPSQ 

12 

PSEP1FGT 

13 

PSEP2 (3,3,3) 

13 

PSBP2I 

13 

PSEP27GT 

13 

PSTAT 

3 

P7HAN 

3 

PYMD 

3 

P7BA1 

13 

P7BA2 

13 

PWIFLG 

3 

PWISF 

3 

PWPTB 

3 

0 

3 

QSEP2  (3,3,3) 

13 

QSIGN 

U 

QTIME 

13 

n 

8 

BADS 

13 

BADSPTB 

12 

BADSPTH 

13 

HALHT 

6 

BAMGE 

3 

HAMGE 

3 

BAMGE 

3 

BAMGE 

3 

BA  NGE_R  ATE 

3 

B  AMGE_* EIGHT ED 

3 

BAMGE_»EIGHTED 

3 

BAMGE2 

3 

RAMKTTP 

3 

TA_PHOX.  aaintenance_info 
TA_THHEAT. aaintenance_info 
TEHHAI M.aaintenance_info 
MB7BL.  other_site 
H1EBPABH. f ea t nr e_ weights 
PSHAT.  ainianas 
DELGEOH.  ainsep 
HABHPAHH. feature_weights 
S7ECT. flags 
PH  EC. ac 1 

PHEC.general_values 
PBE7I0 OS. advisories 
PBE7IOOS. advisories 
EL  EM  THY.  detect_£lags 
PHEC.general_values 
S7ECT. pointers 
system. ztr ack 
PSRAT. snapshot 
THICVBL.  vert_tracker 
MODELING. values 
NISC7BL.  local 
RAEXVBL. pointers 
RB7BL.  pointer 
HAEBVBL.  pointers 
TAO. aisc_variables 
ATCH8S_TB. track_data 
OBSTACLE.  ady_data 
TA_PBOX.  advi  sory_data 
TA_THHEAT. adTisor7_1ata 
ATC8BS_TB. track_data 
TA_PBOX.  rank_data 
TA_THBEAT.  rank_data 
SLEMTBT.coapnted_separations 
TA_?BOX.rank  data 
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RES 

3 

RPALST.acI 

SESP 

10 

seahybl. alacallaaaous 

RBSSEHT 

16 

DLHCTBL. alscallanaous 

RETRAR 

3 

STECT.  ganoral.Taluas 

RPIPR2 

8 

TAYBI. ctl_thrasholda 

Tabla  8-a 

RPPHI2 

8 

tatbi.  unc.thraaholds 

Tab  la  !•« 

RGT 

13 

PBiDBTTBl.aOl 

HGTCLHB 

13 

PHADSYYBL. acl 

HGTDSC 

13 

PRADSTTBl.aol 

SHOP 

3 

sybct.  hori_trackar_data 

RIPR2 

8 

ratbi. ctl.thrasholds 

Tabla  8-3 

RIGHT 

13 

PDC_iiST.raa_ad* 

RIGHTCIIHB 

13 

POC_tiST.raa_ad» 

RIGHTDESC 

13 

PDC_ti  ST. rae_ad» 

SB  AX 

7 

CSTBI. boasda 

RH  AX 

13 

do  hi ho  TBl. ooar so.scr so a 

RBAIH 

3 

cscrbbh.  dlstanaas 

31.3  nal 

SHAXI 

3 

cscr  bbh .diataaaaa 

9.3  nal 

RSAIY 

3 

CSCRBBH. dlataacaa 

6.3  nal 

FSPl 

3 

SYBCT.  flags 

RH_TIHEJ3UT 

11 

CROP  ARB. ovrhd 

•  a 

RHKTAB 

9 

TAYBt. calculations 

RPHIH 

8 

PAP ARB. thr os holds 

a.o  nal* 

RPTRK 

« 

RPTYBl. loglc_path 

RPRI 

3 

CSCR  BBH.  dlataacaa 

a.  nal 

RRREJB 

* 

TRKYBL.loglc_patb 

RSPHOI 

13 

BABB  TBL.  ras_ad» 

BSPRD2 

13 

RABRYBL. raa_adv 

SST 

8 

HI  SCYBl.  local 

STHRTA 

8 

SCSYBl. throat 

"■abla  8-1 

SI 

8 

HI SCYBl. local 

RX 

13 

RODYBl.ralatlYa.gaoaotry 

RX 

9 

TAYBl. calculations 

RXP 

9 

TAVBL. calculations 
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HItS 

8 

HISCTBL.lOCal 

HT 

a 

RISCTBL. local 

HI 

13 

HODT8L.relatiTe_geoaetry 

HT 

9 

TATBL. calculations 

HIP 

9 

TATBL. calculations 

HZ 

8 

RISCTBL. local 

HZ 

13 

RODTBL.relatlTe^geoaetry 

HZP 

9 

TATBL. calculations 

B2H  A 

8 

I ATAPABH . nathrs 

4.0  nai 

S 

4 

THKTBL. saoothing 

SA 

13 

TOHCOH.acI 

SACRR  ADS 

13 

BAEHPARR. pointers 

Pointer 

SCAN_EACTOH 

4 

THKP ABB . eert_t racket 

0.05 

SCAHT 

3 

SISTER. aiscellaoeous 

4.1  s 

SEAR 

3 

CTHBAD. data 

SECTID 

3 

PHEC. identifiers 

SEHD 

3 

PHEC.acI 

SEHT 

3 

AIHSPACE.  ■aintenance_inf  o 

SEHT 

3 

ALEC. aaintenance_inf o 

SEHT 

3 

ATCRBS_TB. aaintenance_info 

SEHT 

3 

OBSTACLE. aaintenance_info 

SEHT 

3 

TA_PROI.  aaintenance_info 

SEHT 

3 

TA_THHEAT.  naintenance_info 

SEHT 

3 

TEHRAIH. aaintenance_info 

SEP1 

3 

HESADT.  thresholds 

0.0211  nai* 

5EP2AP 

13 

RlERPARH. features 

0.61 

SHIPT_PACT 

4 

THKPABR.Tert_tracker 

64 

STHB2 

8 

RISCTBL. local 

sihgle 

13 

RADS.  read-only_f  lags 

SIHGLE 

12 

THADS.read-only_flags 

SLEEPS 

3 

STECT. general_Talues 

SRPB 

3 

STECT.  flags 

SHGDIR 

12 

fl?TBL.logic_path 

SHGDIH 

13 

tABHTBL. logic_path 
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SBGLDBGT 

13 

BAEHPABB.featnre_»elghts 
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SOUBCE 

3 

BPALST. orrhd 

SPOCKBGT 

13 

HAEBPAHB. f eature_weights 

2**2 

SPIDFG 

3 

SYECT. flags 

SPL02 

3 

SYSTEB. tracker 

(240  kt) * 

SPBO 

3 

SYECT.  flags 

SQLO 

3 

SYECT.  flags 

SQBAP 

3 

STSTEB • coverage 

Site-dependent 

SH_BAG 

4 

TBKPABB. vert_tracker 

0.2 

SB_THBBSH 

4 

TBKP  AH  B .  ve  r  t_t  r  a  ck  er 

1.3 

SBGAIB 

4 

TBKPASB. vert_tracker 

0.5 

S8YBSK 

3 

SVECT. flags 

sst 

8 

ELYBt.  local 

STAHT 

7 

CStBL. starting_loc 

STATBSG 

3 

SYSYAB. flags 

STYPTB 

3 

SYECT. pointers 

SOBEIELDBO 

16 

DLBCVBl. miscellaneons 

SUBJECT 

9 

taybl. identity 

SOCIT 

3 

SYECT. aert_tracker_data 

SOBBES 

3 

SYECT. vert_tracker_data 

SYSID 

3 

SYECT. general_Yalnes 

TACID 

12 

BHYBl. pointer 

TAtBT 

6 

TAO. aisc_Yariables 

TABEQ 

3 

ElE»TBY.processing_r eg aired 

TATSB 

6 

ACOPYBL.  tiaes 

TAB 

3 

TA_P80X. rank_data 

TAO 

3 

TA_THBBAT. rank_data 

TAOB 

8 

BISCYBl. local 

TCADEl 

13 

BODE1IBG. Yalnes 

17  s 

*caibt 

6 

TAO. aisc.Ytrlables 

TCBOH 

8 

BAYBl.  unc_thresholds 

Table  8-3 

TCBDY 

8 

BAYB1.  nnc_threaholds 

Table  8-3 

TCOIB 

8 

CA ybl. thresholds 

TCOBY 

8 

CAYBL. thresholds 
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TCOR 

4 

TRKTBL. Tert_tracker 

TO 

3 

STBCT.  tines 

TODS 

4 

TRKPARH.trk_qaality 

0.1  S 

TODS 

4 

TRKTBL.  predict 

TDROP 

4 

TRRPARH. trk_qoality 

19.0  s 

TBHP_TYPE 

9 

TATBL. identity 

TBHPTfi 

6 

acoptbl.  pointers 

TEH 

6 

ACOPVBL. tines 

TBS  ALT 

3 

stbct.  general_Talaes 

TEROBRGT 

13 

RABRPARH . f eature_weights 

2«*19 

TEST 

4 

TRKTBL. Tert_tracker 

TBST_XD 

10 

SEAHTBL. aiscellaneous 

TBST_THBSH 

4 

TRKPARR. *ert_tracker 

100.0  ft 

TPIFRH 

8 

TA TBL.  ctl_thresholds 

Table  8-4 

TBIPRT 

8 

TATBL.ctl_  thresh  olds 

Table  8-4 

TPPRIH 

8 

tatbl. onc_thresholds 

Table  8-4 

TPPHIT 

8 

TATBL. onc_thresholds 

Table  8-4 

TH 

3 

ELERTRT. cospated_tises 

THHS 

4 

TRKPARH.trk_qnality 

5.0  s 

TRHS 

4 

TRKTBL. predict 

THRA 

8 

R AT1PARH.  nathrs 

30  s 

THTRO 

8 

HISCTBL. local 

TH  1 

4 

TRKTBL. ssoothing 

TH2 

4 

TRKTBL. ssoothing 

TIPRH 

8 

RATBL.ctl_thresholds 

Table  8-3 

TIPRT 

8 

RATBL.ctl_thresholds 

Table  8-3 

TIHB 

3 

RPAL  ST.orrhd 

TIBIRT 

13 

RODELIRG. raises 

2.35  s 

TLA 

7 

CSTBL. bounds 

TLA 

8 

HISCTBL. local 

TLD 

13 

DOHXRO TBL. coar se_screen 

TH 

3 

CSCRBBH. tises 

75  S 

TLPSQ 

8 

PAP ARB. thresholds 

900  s* 

TLOPD 

3 

STBCT.  tises 
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TIT 

3 

CSC*  EBB,  tilts 

75  a 

TB 

8 

BISCTBL. local 

TB 

3 

STBCT. tiaas 

TBP 

3 

STBCT.  tiaas 

TBPTB2 

6 

ACOPTBL.  polntara 

THPTB2 

6 

B E> 4CTBL. point at s 

TB* 

3 

STBCT. tiaaa 

TB* 

3 

STBCT.  tiaas 

TBDBJ 

4 

TBKTBI. Tart_trackar 

TWTBAB 

13 

BODSLIBG.Talaaa 

20  a 

TPBBC 

12 

BBTBI.  pointar 

TPBBT 

a 

TBktbi.  »art_traekar 

TBACK.BO 

3 

TA_PBOX. idantity 

THACK_BO 

3 

TA_tbhBAT. idtatity 

TBADS 

13 

BAEBTBI.  pointars 

TBAIT 

6 

TAOPAKB.  genaral._Talaaa 

5000  ft 

TBHS.PBCTOI 

4 

TIKPABB. Tart_trackat 

1.2 

TFATIO 

13 

BAEBTBI.  raa_adv 

TBBCOfl 

12 

BBPABB.cas_adT_raeoapatation 

19  a 

T1BTB 

6 

TAOP  ABB. ganacal_valnaa 

60  a 

TKKID 

3 

PHBC.acI 

TBTHB 

8 

bcstbl.  raa 

Tabla  8-1- 

TBTHBTA 

8 

BCSTBL.thraat 

Tabla  8-1 

TBTIO 

13 

BAEBTBI.  nag_caa_adt 

TBTBO 

8 

BX  SCTBI.  local 

TSCBO 

12 

BBPABB.raa_adT_racoa potation 

10  a 

TSIPSQ 

8 

BA taparb. natters 

900  a> 

TSREJP 

4 

TBKTBI. logic_path 

TSTAB? 

3 

PBBC.ganarai_»aluaa 

TTB 

3 

BAPABH. tiaaa 

1 

TTPBAl 

3 

STBCT. tiaas 

TtJBB 

3 

STBCT.  ganaral.Taluaa 

TOBI 

3 

TA_TBB8*T.ad*iaory_data 

TOBB 

4 

TBKTBI.  aaoothiag 
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HORIRkL  TklOB  i 

toian 

13 

BODBLZRG. valaas 

180  dag 

nut] 

13 

BODBLIIG.  cal  ass 

270  dag 

TT 

3 

ELBRTBT.coapatad.tiaas 

TTkLID 

12 

BRPkRB.aiscallanaoas 

2.5 

TTkLOE 

13 

P1BBTBL.  ras.adv 

ttbbt 

13 

RkERTBL. ras.adv 

TTIOt 

6 

TkO.  aisc.var iablaa 

TTBD 

8 

BXSCTBl. local 

TTBOIB 

13 

RkERPkRB.alsc 

8.0 

TTTBB 

8 

BCSTBL.ras 

Tabla  8-1 

TTTRBTk 

8 

BCSTBL.  thraat 

Tabla  8-1 

TT1 

13 

RkBBPkBB.faatnras 

8  a 

TT2 

13 

RkERPkRa. f aator aa 

16  a 

TV1BB 

3 

PDTBL. alscallanaoas 

Tabla  8-2 

TITH 

13 

RkERTBl. ras.adv 

TXTH1 

13 

RkBBPkRB. faatoraa 

60  dag 

TXTB2 

13 

BhBRPkRS.  faatacaa 

120  dag 

TTPB 

3 

STBCT. ganaral.valaas  • 

Tit 

8 

BISCTBL. local 

TZ2 

8 

BISCTBL.  local 

OCITRBGT 

13 

BkEBPkXa.  faatara.valghts 
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OBCBDBD.CBDSD 

13 

Ik  OS. raad- on ly.f lags 

ORCBDED_CRDED 

12 

TRkDS. raad-only.flags 

ORBkBWGT 

13 

R1BRP1RB. faatara.walghts 
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OPHES 

3 

STBCT. polntars 

COHO 

8 

B1TBL.  local 

TUOB 

13 

RIDS. othar-lnfo 

TklOB 

12 

TRkDS.  othar-lnfo 

TEBT 

13 

RIDS. raad-only.flags 

▼BBT 

12 

TB IDS. raad-only.flags 

TBBT.RkTB 

3 

»TC1BS_TB.  track_data 

TBBT.SPD 

3 

Tk_TRR BiT. ad  Tl sory.dat  a 

T8BTB11 

13 

RkBBTBL. ras.adv 

13 

BkBBTBl.caa.adT 
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ROHIRAL  VALOR 

Tf ASTSQ 

13 

BAER PARR. features 

0.0025  (nai/s)  * 

TRIM 

3 

CTERTRT.  data 

THIRD 

3 

CTERTRt.data 

TRDI  (3) 

13 

PSH  AT.  ainiaaas 

THDII 

13 

DELGEOR. ainsep 

THDB  (3) 

13 

PSH  AT. ainiaaas 

THDBI 

13 

DELGEOR. ainsep 

TROTH 

3 

DETPARH. general.paraaeters 

TPCS 

3 

CSCREEH. thresholds 

2000  ft 

TPBOX 

8 

PATHTBL. local 

TP1 

8 

PAPARR. thresholds 

2000  ft 

TRIP 

13 

RTGEOH. pre vert 

TRIT 

8 

eltbl.  local 

TR1TC 

3 

THRSPARH. ratios 

2.25 

TRITIO 

13 

RAERPARR. features 

2.25 

TRITTH 

3 

THRSPARH. ratios 

2.25 

TRTH2 

13 

RODELIRG.  Talaes 

(10  kt)  * 

TRX 

8 

HI SCTBL. local 

TRX 

13 

HODTBL. relative. geoaetry 

TRT 

8 

HISCTBL. local 

TRX 

13 

HODVBL.  relative. geoaetry 

TR2 

8 

HISCTBL. local 

V3Z 

13 

HODTBL.relatiTe_geoaetry 

TRZA 

8 

HISCTBL.  local 

TRZCOR 

3 

THRSPARH. ratios 

-300  ft/ain 

TRZTH 

3 

DETPARB.  general,  paraaeters 

15  ft/ain 

TR  2 

8 

HISCTBL.  local 

TR2 

13 

RODTBL. relative.geosetry 

TSLORSQ 

13 

RAERPABH . features 

0.00111  (nai/s)* 

TSQ 

3 

STECT.  hort.tracker.data 

TTHSQ 

13 

RODELIRG. Talues 

(150  kt)  * 

Tf EIGHT 

3 

STSTEH.aiscellaneons 

5.0 

T 1 

13 

RADS. adviaor y.coaponents 

T1 

12 

TR  ADS.  advlaory.coaponents 
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VIOOO 

T2 

V2 

V2000 

V500 

a 

r 

x 

X 

X 

x  (3,4) 

Xi 

ID 

ID 

XD 

*D(3.4) 

IDE 

IDBR 

XDI 

XDIR 

IDPRJ  (4) 

XL 

XL 

ILEVBL 

XBiX 

XRIR 

XP 

XP 

XPI 

XPS  (9) 

XPRJ  (4) 

IS 

XSI 

ISP 


13 

HODELIRG. values 

16.67  tt/s 

13 

RADS.advisory_coaponents 

12 

TR  IDS.  advisory  _cosponents 

13 

HODBLIRG. valuas 

33.33  tt/s 

13 

HODELIRG.  values 

8.33  ft/s 

4 

trkv bl . saoot  hi ng 

13 

DELGEOH. hor 1 

13 

BAHGEOR.  horl  (3) 

6 

OBLXST.obstacle_data 

3 

SVECT.  hor*_tracker_data 

13 

R1PP_T1BLE.  positions 

4 

TRRTBL . saoothi ng 

13 

DELGEOR. horl 

13 

BARGEOB.  horl  (3) 

3 

SVECT.  horz_tracker_data 

13 

RAPP_T1BLE. velocities 

3 

SVECT.  hors..ttacker  Jlata 

4 

TRKVBL. ssoothing 

3 

SVECT.  horz_tracker_data 

4 

TRKVBL. ssoothing 

3 

SVECT. dosino_ob j_proy 

7 

CSVBL. lisits 

13 

dobiho vbl. coarse_screen 

4 

TRKparh. vert_tracker 

2.5 

13 

DOBIROVBL.  coarse_screen 

13 

DOBIRO VBL. coarse_screen 

7 

CSVBL. predictions 

3 

SVECT. horz_tracker_data 

3 

SVECT.  horz_tracker„data 

13 

DO B I ro v BL . co a r se_s cr sen 

3 

SVECT. dosino_obj_pro j 

4 

trkvbl.  ssoothing 

4 

TRKVBL.  ssoothing 

3 

CSC1BER. thresholds 

5  nsi 
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ZTOBOBB 

4 

ZTBtlESIO 

4 

to 

7 

zo 

13 

ZOPPL 

3 

ZTBL 

13 

T 

13 

T 

13 

T 

6 

T 

3 

T(3,4) 

13 

Tl 

4 

TO 

13 

TO 

13 

TO 

3 

TO (3*4) 

13 

TOE 

3 

TOEB 

4 

TDZ 

3 

TDZR 

4 

TOPE J  (4) 

3 

Tl 

7 

TL 

13 

TRIZ 

13 

TRIE 

13 

TP 

7 

TP 

3 

TPZ 

3 

TPE  (9) 

13 

TP«J(4) 

3 

T9 

4 

TSZ 

4 

TO 

7 

trkpirh. Tsrt_tEaeksr 
tbkpzrh. Tvrt.tEacksr 
CSTBL.  Halts 
DOHIIOTBl.coarsa_acc««n 
ST  ECT.  flags 
BlERPkRH.donino 
DELGSOR.  hod 
fllBGSOR. hosl (3) 
OBLIST.obstaels.data 
STBCT.  hori_trackar_data 
R*PP_TIBLE.  positions 
TRET  BL .smoothing 
DELGEOH. hot 1 
RkHGEOB.  hor  1  (3) 

STECT. horx_track  «r_data 
R»PP_TlBLE.Tslocitlas 
STECT. hots_tracksr_data 
TRRTBL.  smoothing 
STECT. horx_track«r_data 
TRKTBl. snoot king 
STECT.  doalno_ob j_pro} 
CSTBL. llBitS 
DOBIIOTBL. coarsa_scraan 
DOHZROTBL.  coacss_sers«n 
DOHZROTBL.  coarsa_nctasa 
cstbl. prsdictiona 
STBCT. hors_traeksr_data 
STBCT. hors_tracksr_data 
DOBZBOTBL.  coatns_scr  son 
STECT. doalso_ob j_pro J 
TEKTBL. snoot king 
TBETBL.  smoothing 
CSTBL.  Units 
ooaZBOTBL.coarsa_serosn 


22.0  a 
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BOBIBAL  FALOE  j 

z 

13 

DELGEOH. verl 

z 

13 

8ABGEOH.ver1  (3) 

z 

13 

SFGEOB. ver 

z 

3 

SFECT. vert_tracXer_data 

2(5, «) 

13 

RAPP_TABLE.  positions 

ZAFCOB 

9 

CAPARB.  zone2 

275  ft 

ZCASE 

13 

FAEBPARB. aulti-AC 

150  ft 

ZCOSBECT 

« 

TBKPARB. vert_tracker 

0.9 

ZD 

13 

DELGEOH. ver 1 

ZD 

13 

BABGEOH.  verl  (3) 

ZD 

13 

BFGEOH. ver 

ZD 

3 

SFECT. vert_tracker_data 

2D  (5,  4) 

13 

B APP_TABLE. velocities 

2DDSSF 

13 

BODELIBG. values 

1500  ft/ain 

ZDD9BS 

13 

BODEIIRG. values 

800  ft/ain 

ZDE 

3 

SFECT.  vert_tracker_data 

ZDFD 

13 

BATE. acl 

ZDFB(3) 

13 

BATE.acI 

ZDPBJ 

3 

SFECT.  doaino_ob  j_pro"J 

ZDTH 

13 

baebpabb. features 

6  ft/s 

ZDTHB 

8 

BCSFBL.  res 

-1  ft/s 

ZDTBRTA 

8 

BCSFBL. threat 

-1  ft/s 

ZDOPF 

13 

BODELIBG. values 

1500  ft/ain 

ZDOPS 

13 

BODELIBG. values 

800  ft/ain 

ZFAST 

3 

CSCBEEB. thresholds 

16.67  ft/s 

ZHBBX 

3 

AZPABB.  coarse_region 

Table  8-6 

ZBBBT 

3 

AZPABH.coarse_region 

Table  8-6 

2BBXX 

3 

AZPABB . coarse_ region 

Table  8-6 

ZHHXT 

3 

AZPABB.  coarse_region 

Table  8-6 

ZJHBX 

3 

AZPABB.  coarse_re  gi  on 

Table  8-7 

2JBBT 

3 

AZPABB.  cos rse_ region 

Table  8-7 

ZJBXX 

3 

AZPABB.  coarse_region 

Table  8-7 

ZJBXT 

3 

AZPABB.coarse_region 

Table  8-7 

Zl 

7 

CSFBL.  Halts 

1-26 


I  lilt 


cakpri*  cobtbxt  (stioctoib/qboop) 


lORZUl  TkLOS  I 


tl 

13 

DOBIBOTBL. coaraa.acraaa 

aaix 

13 

DOMXBOTBl.  coaraa.acraaa 

ibcc 

< 

Tko.  alac.Tarlablaa 

tan 

13 

DOBIBOTBL.  eotrH.iertu 

tax 

13 

DOBIBOTBL. datactioa 

non 

3 

STSTBB. track «r 

5000  ft 

ip 

7 

CSTBL. pradictloaa 

ip 

3 

STBCT. Tart.trackar.data 

IP*  (5) 

13 

DOBIBOTBL. coaraa.acraaa 

IPX  IT 

3 

STBCT. Tart.trackar.data 

EPBJ(4) 

3 

STBCT. doalno.obj.proj 

tut 

3 

STBCT. g4aaral_*«Xaas 

IB 

4 

TBKTBL. Tart.traekar 

IBCOB2 

8 

ckPkBB.toao2 

0.25  aal 

IS 

3 

stbct. Tart.trackar.data 

1SHOOTH 

4 

TIKPIIB.  rart.t  racfcar 

0.3 

ITIB 

8 

BCSTbl.  raa 

1200  ft 

ITBBTk 

8 

BCSTBL.tbraat 

1500  ft 

10 

7 

CSTBL. liaits 

to 

13 

DOBIBOTBL.  coaraa.acr  aaa 

ITBL.IBIT 

4 

*PTP SBB . *t r k_l al t 

1.  f/a 

110*2 

3 

200  ft 

17 

4 

TBKTBL. Tart.traekar 

I8SBC1 

13 

BkBBTBL.raa.adT 

I8SBC2 

13 

Uii 


nr  UPS  StRBOtIC  CORSTARTS . B-P3 

CORFLICT  TABLE  AfD  PAIR  RECORD  CORSTARTS  ...  .  B-PJ 

DETECTIOR  CORSTARTS  .  B-P5 

DORIEO  CORSTARTS . B-P6 

PAIR  STATOS  CORSTARTS  . . B-P"» 

PSEP  RODELIRG  CORSTARTS  .  B-PB 

STATE  RECTO?  CORSTARTS  .  B-PB 

TERRAIH/AIRSP ACE/OBSTACLE  CORSTARTS . B-P11 


CCOHPLICT  TABLE  AHD  PAIS  BECOBD  COHSTAHTS> 


<***  IHTEBH  AL  VALDES  OP  BESOLOTIOB  AD VISOBI ES  **•> 


HI 

SHOBES; 

< 

no  resolution  advisory  > 

III 

JHOLLBES ; 

< 

nail 

resolation  advisory  > 

IHT 

itl  ; 

< 

tarn  : 

left  > 

IHT 

STB; 

< 

turn 

right  > 

IHT 

SDTB  ; 

< 

don't 

torn  right  > 

IHT 

SDTL ; 

< 

don' t 

tarn  left  > 

IHT 

JOTLDTB ; 

< 

don't 

tarn  left,  don't  turn  right  > 

IHT 

SCL; 

< 

clisb 

> 

IHT 

SDES; 

< 

descend  > 

III 

sddes; 

< 

don' t 

descend  > 

III 

SDCL; 

< 

don't 

clisb  > 

IHT 

SDCL  DDES ; 

< 

don' t 

clisb,  don't  descend  > 

III 

ILDES2K ; 

< 

lisit 

descent  to  2000  ft /sin  > 

HI 

SLCL2K; 

< 

Unit 

clisb  to  2000  ft/sin  > 

HI 

SLDES1K; 

< 

11  sit 

descent  to  1000  ft/sin  > 

IHT 

JLCL1H; 

< 

lisit 

clisb  to  1000  ft/sin  > 

IHT 

JLDES500; 

< 

lisit 

descent  to  500  ft/sin  > 

IHT 

SLCL500; 

< 

lisit 

clisb  to  500  ft/sin  > 

<•*«  ATS ID  PIELD  COHSTAHT  ***> 


m  JBCAS;  <  BCAS  In  control  of  conflict  > 

<**•  PAC  PIELD  COHSTAHT  ***> 


IHT  IDHK ;  <  AC  ID  UDhnovn  > 

pAca  bui«-not  film® 


ATABS  STHBOLIC  COHSTAHTS 

B-P3 


S  E  E  £  E  E  £  E 


<*••  POSCBD  FIELD  COIST1ITS  •••> 


HI  S DOUBLE; 

SIBO; 
*1081 ; 

S80TSBT; 
SOIBBIT; 
SOBEHIS ; 
SPOS; 


*8 II EC; 
SBCBDBL; 

IIT  SBCBSH6; 


<  doabla  tliniloi  raaolatioa  ilflnriti  la  pair 

racord  > 

<  nagatlTa  raaolatioa  advlaoriaa  la  pair  racord  > 

<  ao  raaolatioa  advlaoriaa  ara  aaadad  > 

<  initial  pair  racord  craatioa  > 

<  fir at  raqniraaant  for  raaolatioa  advlaoriaa  > 

<  firat  alaa  for  raaolatioa  advlaoriaa  > 

<  poaltiva  aingla  dlaanaioa  raaolatioa  advlaoriaa 

la  pair  racord  > 

<  raaolatioa  advlaoriaa  initial  nacaaalty  > 

<  racoapata  doebla  dlaanaioa  roaolatlon 

advlaoriaa  > 

<  racoapata  aln^la  diaanaion  raaolatlon 

adrlaoriaa  > 


If IBS  SIBBOLIC  COBSTt ITS 


{DETECTION  COHSTl«TS> 

<«••  "SPBCIlt  SBIIIIS"  COIST1ETS  •••> 

fl,I  SODSD;  <  oiidafinad  ala*  distance  > 

fit  jodtjd:  <  undefined  tau  > 


—  »T»«S  STBBOIIC  COESTIITS 


B-P5 


OOHIHO  COHSTAHTS> 


<***  DOHIHO  PHOJECTIOH  TUBES  ***> 

FIT  SUHPOS;  <  ancoapated  z,  y,  z  position  vectors  > 

FLT  SOHVEL;  <  ancoapated  x,  y,  z  velocity  components  > 

<•*«  SUBJECT  AC  POTEHTI AL  RESOLOTIOH  ADVISOR!  STATUS  “•*> 

1ST  SDOKCC ;  <  this  potential  resolution  advisory  causes  a  doaino 

conflict  > 

1ST  SDOHCHC;  <  this  potential  resolution  advisory  does  not  cause  a 

doaino  conflict  > 

HIT  SDOflHP;  <  this  is  a  potential  resolution  advisory,  for  which 

doaino  processing  has  not  been  performed  > 

IHT  JH0T9RA ;  <  this  is  not  a  potential  resolution  advisory  for  thi3  AC  > 

<***  OBJECT  AC  PESOLUTIOH  ADVISORT  STATOS  ***> 

IHT  IDOHC;  <  this  resolution  advisory  tested  against  this  potential 

doaino  conflict  AC  and  doaino  conflict  caused  > 

IHT  SNODOflC;  <  this  resolution  advisory  test  for  doaino  against  this 

potential  doaino  conflict  AC  and  no  doaino  conflict  caused  > 

1ST  f HOTTEST ;  <  this  resolution  advisory  not  tested  for  doaino  against 

this  potential  doaino  conflict  AC  > 


AT IBS  STHBOIIC  C0HST1HTS 
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g  a  a  a  a  a 


<PhIt  ST1T0S  C0«ST1B?3> 


< (BOOTHS  lItCllW_PlX*_BQOIPHBIT_l*D_COWBOt_StlTEJ>ETB*»I«l»IO«)> 

<***  PICOIT  aad  Pt*Q  TltOES  •••> 


SSOTHCOft! 

< 

both  hC  la  pair  coatrollod  > 

SBOTBBQ ; 

< 

both  »C  in  pair  hthBS  oqalppod  > 

SBOCORT; 

< 

noithoc  he  coatrollod  > 

SROBQ; 

< 

ao  hC  la  pair  hthlS  oqalppod  > 

SORBCORT; 

< 

oao  IC  la  pair  coatrollod  > 

BOBBEQ; 

< 

oao  he  la  pair  hthlS  oqalppod  > 

I 

I 


»I13  SYMBOLIC  COBST1BTS  - - - - - 
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V  «  : 


<PSEP  BODELIRG  COBST»ITS> 

<**»  VERTICIL  LEVELS  **•> 


in 

SLEW 

m 

1: 

< 

laval  1  > 

in 

SLBT2 

m 

2; 

< 

laval  2  > 

in 

SLSV3 

m 

3: 

< 

laval  3  > 

<***  HORlZORTll  PITHS  ••*> 

in 

STLP 

• 

is 

< 

'tarn  left*  path  > 

in 

SCSP 

M 

2; 

< 

' continaa  straight '  path  > 

in 

STEP 

m 

3; 

< 

'tarn  right*  path  > 

HUS  STEBOLZC  CORSTIBTS 


B-PE 


E E E E  E  E  E  EEE  EEEEE 


<STATB  SBCTOB  CO»STABTS> 


SAT1; 

SAT2; 

SAT3; 

SAT*; 

SOBAT; 


SCLO; 

SC11; 

$CL2; 


SAEQ; 

SABBQ; 

SOHBQ; 


SPAXO; 

SPAZ1; 

SPAZ2; 

SODPAZ; 


III  SATCBBS; 
lit  SBABS; 


<•*•  ACAT  SALOBS  •**> 

<  AC  la  ianadlata  vicinity  of  airfield  > 

<  AC  along  active  ran any  final  approach  > 

<  AC  in  general  vicinity  of  nansor  > 

<  AC  far  fron  sanaor  > 

<  no  araa  typa  daflnad  > 

<***  ACLASS  SALOBS  ••*> 

<  clans  0  ATABS  service  > 

<  class  1  ATABS  service  > 

<  class  2  ATABS  service  > 

ATSEQ  SALOBS  •**> 

<  AC  Is  AT ABS-eg nipped  > 

<  AC  Is  ATABS/BCAS-egalpped  > 

<  AC  is  not  ATABS-eqnipped  > 

<•••  PAZ  SAIOBS  *••> 

<  AC  not  In  a  final  approach  zona  > 

<  AC  naar  tha  airfield  > 

<  AC  along  gilds  slops  > 

<  andafiaad  final  approach  zona  > 

<••*  TTPB  SAL08S  **•> 

<  ATCBBS-aquippad  AC  > 

<  DABS-aqnlppad  AC  > 


ATABS  STBBOLXC  COSSTABTS 


<***  TOSS  STATE  CORSTABTS  ***> 


111  SSTSSQLFT; 
HI  miFT; 

HI  (STRAIGHT; 
HI  JfKRGT; 

HI  SSTH8GBGT; 
HI  SROHSISOS; 
1ST  SHOHPIOS; 


<  strong  laft  tarn  indication  > 

<  weak  lsft  tarn  indication  > 

<  AC  saaas  to  b«  going  straight  > 

<  soak  right  turn  indication  > 

<  strong  right  tarn  Indication  > 

<  so  don't  know  what  AC  is  doing  > 

<  wa  don't  know  what  AC  is  doing  > 


ATMS  STBBOLIC  C0BSTABT3 
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<TEBR»IB/MRSPXCE/OBSTACLF  COWSTAHTS> 

<*•*  COHSTABTS  OSBD  IB  SOI1DIBG  COBTBOLLEH  It EBT  HESSAGE  *»•> 


BITS 

scab 

* 

10000011; 

< 

type  code  for  controller  alert  nessage  > 

5115 

SCOUT 

X 

ii; 

< 

Indicates  aircraft  Is  controlled  and 

ATABS-eqnipped  > 

BITS 

SCOOB 

3 

10; 

< 

Indicates  aircraft  la  controlled  and  unequipped  > 

BIT 

SSOVOICE 

X 

0; 

< 

indicates  controller  voice  eoesnnlcatlon 

not  required  > 

BITS 

soab 

X 

10; 

< 

aessaqe  type  for  obstacle  alert  > 

BITS 

srab 

X 

ii; 

< 

aessaqe  type  for  restricted  airspace  alert  > 

5115 

STAB 

3 

01; 

< 

aessaqe  type  for  terrain  alert  > 

511 

SVOICE 

X 

i; 

< 

Indicates  controller  voice  connunication 

required  > 


ITUS  3TEB01IC  COISTIfTS  - 
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APPENDIX  C 


SYNTAX  OF  E  PSEUDOCODE 


This  appendix  provides  a  concise  overview  of  the  syntax  of  the 
pseudolanguage  IS.  The  information  supplied  should  be 
sufficient  to  allow  the  reader  to  decipher  the  logic  specified 
in  this  document.  For  a  complete  discussion  of  pseudolanguage 
in  general  and  E  in  particular,  see  Reference  13. 

C.l  General  Information 

A.  E  ■  Eclectic  System  Specification  Language 

B.  E  is  similar  to  other  pseudolanguages,  except  that 
indentation  counts:  no  BEGIN/END,  IF/ENDIF,  DO/OD,  etc. 

C.  E  character  set  conventions: 

Underscored  text  denotes  E^  constructs. 

Uppercase  text  denotes  "real”  program  statements. 

Lowercase  text  denotes  abstract  (pseudo)  statements. 

Angle  brackets  ('*<",  ”>")  denote  comments. 

Semicolons  are  used  as  statement  delimiters. 


An  example: 


REPEAT  UNTIL  (all  conditions  satisfied); 
Obtain  message  type; 

IF  (obsolete  message  OR  A  EQ  SQRT(B)) 
THEN  PERFORM  message  elimination; 

END REPEAT ; 


D.  Identifiers  have  no  inherent  length  limit.  Underscores  are 
used  to  break  up  long  names,  as  shown  in  the  example  above. 

E.  Syntax  definitions  below  follow  convention  of  having  square 
brackets  ("[",  ”]”)  Indicate  optional  statement  elements. 
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C.2  Blocks 


External  Blocks 

TASKs  and  ROUTINES  are  the  external  blocks  supported  by  1J. 
Although  they  are  functionally  equivalent,  ROUTINES  tend  to  be 
subordinate  to  (i.e.,  invoked  by)  TASKs. 

Syntax : 


TASK  taskname 

[ IN  (input  parameter( s)) ] 

[OUT  (output  parameter (s) )) 

[ INPUT  (modified  parameter(s))] ; 


END  taskname; 


ROUTINE  routinename 

[IN^  (input  parameter(s) ) ] 

[OUT  (output  parameter ( s)) ] 
[INPUT  (modified  parameter(s) ) ] ; 


END  routinename; 


Input  parameters  are  read  but  not  modified;  output  parameters 
are  set  by  the  block;  modified  parameters  are  read  and  then 
modified . 

Functions  may  also  be  defined.  The  returned  value  may  be 
assigned  to  the  single  output  parameter  or,  alternatively, 
assigned  to  the  function  name  itself. 


C-2 


FUNCTION  f unctionname 

[IN  (input  parameter(a))] 
[OUT  (output  parameter)]; 


END  f unctionname; 


Invocation  of  External  Blocks 


TASKs  and  ROUTINES: 


CALL  blockname 

[IN  (input  parameter(s))] 

[OUT  (output  parameter(s))} 
[INPUT  (modified  parameter(s)) ) ; 


Functions  are  invoked  by  name: 


J  -  SQRT(K) ; 

L  -  OWNER  OF(M) ; 


Internal  Blocks 

Internal  blocks  (known  as  processes)  serve  as  a  means  of 
decomposing  a  large  block  (external  or  internal)  into  manageable 
one-page  segments*  They  are  known  only  to  the  block  in  which 
they  are  defined.  They  do  not  accept  parameters,  as  it  is 
assumed  that  internal  blocks  have  access  to  all  variables  known 
to  the  invoking  block. 


PROCESS  processname; 


END  processname; 


C-3  , 
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Invoc atlon  of  Internal  Blocks 


PERFORM  processname; 


Nomenclature  of  Internal  Blocks 

A  TASK  or  ROUTINE  might  be  decomposed  into  processes  as  follows: 


Processes  frequently  Invoke  external  blocks  (TASKs  and  ROUTINES) 


Logic  Document  Organization 


When  pseudocode  Is  presented  in  formal  logic  documents,  each 
chapter  Is  typically  devoted  to  defining  a  single  task.  Within 
a  task  definition,  the  blocks  of  pseudocode  appear  in  a  standard 
sequence: 

.  The  task's  main  logic; 

.  First-level  processes,  in  order  of  invocation; 

.  Lower-level  processes,  in  alphabetical  order. 

C.3  Data  Types 

Variables 

Variables  are  declared  at  the  beginning  of  a  block  in  the  format 
shown  below: 


BIT  bitname; 

BITS  strlngname; 
CHR  strlngname; 
FLG  bitname; 

FLT  name; 

I NT  name; 

?TR  name; 


< single  logical  bit> 
<bit  string> 

<character  string> 

< synonym  for  BIT> 

< floating  point  number> 
<integer> 

<pointer> 


The  precision  of  numeric  variables  and  the  length  of  strings  are 
implementation-dependent,  although  comments  on  the  declaration 
may  be  used  to  indicate  specific  requirements. 

Arrays  are  declared  by  means  of  subscripts: 


INT  ZONES(A); 


< four-element  array> 


Z  uses  PL/I  syntax  for  pointer  qualification.  Thus, 
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means  "the  copy  of  X  pointed  to  by  P." 


Constants 


Constants  in  12  are  variables  that  are  assigned  a  value  when  they 
are  declared  and  keep  that  value  forever.  By  convention, 
constant  names  are  preceded  by  dollar  signs  in  12  to  remind  the 
reader  that  they  are  special. 


FLT  JFTPERNM  -  6076.115; 

I NT  $TL  -  2;  <Turn  Left> 


On  occasion,  the  constant  is  shown  without  a  corresponding 
value.  This  convention  indicates  that  a  constant  is  required 
but  that  its  value  may  be  anything  the  system  implementor 
choose 8. 

Built-in  Constants 

Strictly  speaking,  the  only  hard  constants  permitted  in  code  are 
zero  and  one.  12  recognizes  the  logical  constants  $TRUE  and 
iFALSE.  Two  special  statements  are  provided  to  set  and  clear 
bits : 


SET  bitname;  < bitname  **  $TRUE  > 

CLEAR  bitname;  < bitname  »  $FALSE  > 


The  built-in  constant  $NULL  defines  a  null  pointer. 
Data  Structures 


E  provides  a  mechanism  for  grouping  related  variables  into  data 
structures: 


STRUCTURE  structurename 
GROUP  groupname 

FLT  varlablename 


ENDSTRUCTURE; 


An  arbitrary  number  of  groups  may  be  defined.  The  keyword  LIKE 
may  be  used  to  indicate  that  a  group  is  identical  to  another 
group  or  a  structure  identical  to  another  structure. 

When  a  variable  that  has  been  declared  inside  a  data  structure 
is  used  in  code,  it  must  be  qualified  with  the  name  of  the 
structure  (and  the  name  of  the  group,  if  needed  to  resolve 
ambiguity)  : 


SVECT.X  =  PREC.ctl  thresh. ALT; 


When  groups  are  manipulated  as  a  unit,  the  GROUP  keyword  may  be 
included  as  an  aid  to  the  reader: 


CALL  COMPUTE 

I  INOUT  (GROUP  SVECT. radar  reports); 

i 

l 


Expressions 

assumes  the  existence  of  the  usual  repertoire  of  built-in 
functions  (ABS,  SIN,  SIGN,...).  Within  logical  expressions, 
logical  operators  are  of  the  form  LE,  LT,  GE,  and  so  on. 

C.4  Flow-of-Control  Constructs 

E  uses  a  set  of  f low-of-control  constructs  that  incorporates 
structured  programming  principles.  Readers  familiar  with  other 
pseudolanguages  are  once  again  reminded  that  indentation  counts. 


• 
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IF-THEN-ELSE 


This  is  the  usual  conditional.  The  ELSE  clause  is  optional  (but 
recommended  in  complex  statements).  Since  readers  will 
presumably  be  familiar  with  the  syntax  of  this  construct,  the 
example  below  is  meant  to  emphasize  the  effects  of  indentation. 


IF  (condl) 

THEN  si; 

S2; 

ELSE  s3; 

IF  (cond2) 

THEN  s4; 
S5; 

S6 ; 


IF-ELSEIF-OTHERWISE 


This  is  the  multiple-choice  conditional  (like  SELECT-CASE  in 
other  languages).  The  conditions  are  mutually  exclusive.  If 
all  the  logical  tests  fail,  the  optional  OTHERWISE  clause  is 
executed. 


IF  (condl) 


ci 


SI 


THEN  si; 
ELSEIF  (cond2) 
THEN  b2 ; 


•  •  • 


f OTHERWISE  sn;] 


REPEAT-WHILE 

This  is  the  first  of  three  looping  constructs.  Note  that  the 
logical  test  takes  place  at  the  top  of  the  loop,  so  that  the 
loop  may  never  be  executed. 


REPEAT-UNTIL 

This  construct  is  the  complement  of  REPEAT-WHILE:  the  logical 
test  is  performed  at  the  end  of  the  loop  and  the  loop  continues 
while  the  condition  is  not  true.  The  loop  body  is  always 
executed  at  least  once. 
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REPEAT  UNTIL  (condl); 


LOOP-EXITIF-ENDLOOP 


This  construct  provides  a  good  general-purpose  looping  mechanism. 


In  some  cases,  low-level  operations  within  the  three  looping 
constructs  (such  as  obtaining  the  next  element  in  a  linked  list) 
will  be  omitted  for  brevity. 
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